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Building & Upgrading PCs 
in part 4, Mark Brighton loads the 
necessary Scitware to produce a 
warking machine, 


418MHz Tx/Rx Modules - 
Part 1 Projects & Applications 
Maplin have introduce 4 low-cost pair 
of modules, Gavin Cheeseman 
describes the circuits and applications. 


Transistor Tester 
Godfrey Manning describes a simple, 
but cifective piece of test gear. 


intelligent Battery Charger 
Mike Roberts describes 2 

sophisticated NiCd charger that wiil 
monitor ihe state of your battenes. 


IBUS Applications 

Neil Johnson describes how te put 
your collection of BUS modules ta 
food use. 
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Calling All Cards 

Alan Simpson fooks at payphones and 
cards — past and present — plus a 
chance to vin some New Warld 
payphone cards. 


Weighing Technology: Past 
and Present 

In this final part, Douglas Clarkson 
looks at the latest technology in 
weiphing. 

Sound Card Technology 

[i this second part, Mike Bedford 
analyses typical specificatians. 


Conversing with Computers 
Stephen Warddingion campares ty 
rival speech recognition packages for 
the PC with surprising results! 
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Radioactivity: A Century of 
Controversy 

in this second instalment Greg Grant 
discusses natural radiation. 


Get More From Visual Basic ~ 
Part 4 

Nike Rolmes covers Visual Basic for 
DOS in his continuing séries. 


Research News 

Researchers in Germany have 
developed a novel way to produce 
intemal 3D sculptunng using sub- 
Suriace laser engraving. 


Back to the Future 
Stephen Waddington Icoks at the 
advances in polymer technotogy and 


‘copper connections in the next 


generation microprocessors. 


Spreadsheets for Engineers 
& Scientists 

Mike Bedford explains how to push the 
humble spreadsheet to the limits. 


Security Electronics Systems 
Part 10 


In this final part, Ray Marston des¢cnbes 


2 collection of electronic circuits for 
your car. 
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20 SclenceLine Q&A 

42 What's On & 
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The Lithfum Potymer 
Battery (LPB) Concept 


Jelly Roll Design 
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wards the end of the forties, a team of researchers 
at the Beli Laboratories developed the first 
transistor, It took about another 10 years for 
transistors to become readily available. | am sure: many 
of our readers will remember the OC71 and similar 
devices. But during the last farty years the development 
in sillcon technology as heen breathtaking, with the 
latest integrated devices, such as microprocessors, 
-containing 10,000,000 transistors, and as we come to 
the end of this century, we are likely to see this figure 
approach 223,000,000! Even with current technology, 
National Semiconductor plan to introduce a PC ona 
single chip by the middie of 1999. One can only wonder 
as to what'is in store as we go into the next century, but 
for an insight, Stephen Waddingtons’ articie “Back to the 
Future’ fooks at the technology behind integrating the 
latest circuit developments onto a polymer base. © 
With miniaturisation In mind, we start a short series on 
the recently introduced low-cost 418MHz 
transmitter/receiver modules from Maplin, with circuits 
and applications. Other projects this month include an 
easy-to-build transistor tester which is a very handy 
piece of test gear for checking the state of thase 
transistors lying about in the Spares box. The intelligent 
‘battery charger not only charges NiCd batteries but 
offers a means of monitoring their effectiveness and 
state of health. 
For all readers in the Cheltenham area our Jatest store 
is now open at Winchcombe Street of Fairview Road. 
Store manager Lynne Clements and her team will be. 
delighted to see yau and offer advice. 


Paul Freeman: Sear, Publishing Manager 
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Afer the Gcarge Pickworth series an Electronics in Agriculture, we 
hear that one of che most famous wine producer in France is using 2 
semi-automated! tractor to help collect the harvest. 

Giles Ray, vineyard manager at Chateau Mouton-Rothschild, is 
testing a wire-guitied sractor thar is able ro auvomatically steer itself 
berveen the rows of vines. With a traditional rraccor it is.not unusual 
for the vines to be uproated as the driver tries to negotiated 
berween the rows of vines. 

Caverplant Engineering, a specialist robotics company fram the 
Medoc region, has developed a system that uses ihe metal wires that 
support the vines. A very snail current is passetl through each 
support wire, and che output from current sensors an the front of 
the tractor is used to steer the mactor safely bérween the vines. The 
system fas the added advantage of reducing driver fatigue. 

The same company have developed a system for market gardeners 
to help in the callecting of asparagus crops. An auramatic eleciric 
cart follows the farmer and carries the crop. An electric wire, Durie! 
toa depth of 1m is used to automatically guicle the curt. 

An ultra-sensitive electro-pneumiatic head.as been patented by the 
company thar is wblé to genily uproat patted plants, transfer then 10 
a new location and re-plant them. 

For further details, check: www. ftpb.u-net.com 

Contact: Annick Mailen French Technology Press Bureau, 

Fel: (0171) 235 5330 | 








; The Panasonic $10 Mobile Business | 


Data terminal — a handheld pen- 
based Iniel 486 PC — cambines 
power and communications ability 


; with convenience, making it 


ideally suited to remote data 
gathering applications. | 
The S10 weighs only 330g and 


= measures 167 x 108 x. 20mm, 


making it uly pocket sized. the 
unit features a Tast, low-voltage 
Intei™ AS6GXSF processor 
running at 16MHz.and a large 


touch-sensitive 5.5in. LCD screen 


capable of displaying text and 
Sraphics at half VGA resolution 


: (480 x 320), and protected with 
; taughened glass. 


For further information, 
check: www. panasonic.co.uk. 
Contact Panasonic, 


: Tel: (0500) 404041. 


‘Display ‘Start-Up 
Signs'(Partnership 
with Research 
Laboratory 


Céreasicn, a start-up created 1o 
prototype fiat panel display fas 
cioned a three year deel with the 
Riherorn Appleton Laboratory to 
produce large area screens by 
butting ogether four-inch field 
emissne tiles, each linked to ts 
neignbeur in a ‘seamless’ kunt 
For further details, check: 
wew.ccirc.ac.uk/ruther 
ford/index.html. 
Contact Rutherford Aprieton 
Latxyatory, Tel: (03235) 821900. 





Philips Develop 
Intercast 


= 





Philips has announced a cost 


North East Offers Expertise to Electronics industry  Gocensers 
Academics and industry are : | _ — a =. effective reference design that 

teaming up as electronics 
troubleshooters to give the North : 





will help manufacturers develop 
PC add-in boards to decode. 
bath PAL and NFESC Intercast TY, 


&@ chance to boost job prospects 
in the electronics industry. 


The Universities of Durham and : 


Newcastie upon Tyne have 
partnered with the North of 


England Microelectronics Institute : 


{NEMI) on North Tyneside, to 
provide a technical consulting 
services to large and small 
electronics businesses, 


intercast technology was 
devised by Intel and has already 
taken off in the US with 
broadcasters suth as CNN and 
NBC. Evrape is rapidly catching 
up with broadcasters such as 
ZDF of Germany providing a 
twenty four-hour per day service 
ef in-depth information on tis 
broadeast programs, 

The DPCT7146 demo board 
contains a PCI video/audio 
capture card with Integrated 


The new centre will offer et em eES iii ; 
services both to manufactures =: If et ag Fc aye Pai 
who need supplies of reliable iy iaiba 
microelectranics components for = 
their products and to the smaller : 


control, debugger and 
application software. ; 

For further infarmatian, check: 
ww. philips.com. 





firms who praduce them. 

For further information, check: 
we, dur.ac.uk, or 
wow. newcastle.ac,uk. 

Contact: North of Engjand 
Microelecironics Insiitute, 
Tel: (0191) 200 5271. 





I University 


y of Durham 








Scouts Get 
Switched On 
By Comet 


Comet is sponsoring the Scout 
Electronics Badge and 
distributing 10,000 training 
packs, one for every Scout 
Group in the UK. As one of the 
more technical of the Scout 
badges, the award encounwes 
girls and boys to develop an 
understinding of electronics 
with practical canstruction 
projects and basic cheor: 

For further infornation, 
check: wew.comet.co.uk. 

Contact: Comet, 
Tel: (01923) 710000. 
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GSM:and‘CDMA to: 
Dominate _ 
Wireless'Industry | 


A recest released by Albed Business 
intetigence {ABI) claims tirat GSM wa 
COME Le 10 danwete the Gobel waetess 
mane: wie CDAL4 technotos wil 
account for the second hashest 
amount of subsombers arxd deolo,ext 
infrastructure in the industry. 

In a moderate forecast, ABI says 
that there wil be 224 miffon GSM 
subsarnbers and 125 imiion COMA 
subcorthers hy the year 2002. tn a 
THE BESTESS..G feorkt, the mseach 
fun CTs tat-CSM suisonber 
totals coutd reach 396 millica 
viele CDMA subsoribers could reach 
283 rifiion by 2002. 

For further informauon, check 
wew.2] Liedworld.com. 

Contact Allied Business 
intelcence, Te: +4 516 624 3413. 








iP; ATT : Triel 
awn wh Tl er a ee ow 


Microsoft has agreed to change the 
name of its hartineld computers 
from ‘Palm PCs’ to ‘Palm-size PCs", 
to avoit confusion wilt 3Corn's 


. PalmPilat tine of handhekd devices. 


For further details, check: 
www.micresoft.com. 
Costact: Micrasoff, 
Tel: (0345) 0026060. 


tuner and an extensive range of 





Sun and.JBM to 
Develop Java‘Based 
ells Sta 


Sun and IBM have agreed to work 
ingether to ome a Ney Operating 
system based on Java. The nav 
system would be targeted for use in 
dumb temnnnsis, the to computer 
makers aso plan to license the 
new Java OS to other companies. 

For further information, check: 
wew. SUN, COM, 

gi a i ab 20444. 
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Market Share To 
Low Cost PCs 


Network computers Haven oot 
made the big splash many in the 
industry expected, largety due to 
the appearance of a new breed 
of Windows-based Pes, which 
are thinner and cheaner than 
NCs. IDC predicts that by 2002, 
these slimmed-down PCs will 
dominate 75% of the market for 
less expensive business 
computing attematives. 

That estimate is bad news for 
Sun Microsystems and Oracle, 
which embraced the network 
computer concept, but were unable 
to bulid the machines in time to 
Stave off the shift to cheaper PCs, 

For further details, check: 
wrw. TC. Com, 





_ Contact: —" La {0181} oad ee 
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Used PC Market 
up 14% 


The market for recycled PCs is up 
412% this year, according to 
research by IDC, vath most of the 
growth in the education and small 
business sectors, where budgets, 
are Gen Tent JOC expects the 
Manet 16 continvwe tS upvard 
epirat, irom 6.4.000,000 umits this 
year to 7.3.000,600 in 2929. 

For furifier details, check: 
Wei. idc.com. 
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Microsoft and ‘Sony | 


Form Pc TV Alliance: 


Microsoft and Sony have agreed 
to Incerperate each others © 
technologies In both compantes' 
products, in an effort to achieve 
the convergence of PC and 
television technologies, Sany 
has agreed to license Microscfts 
Windows CE operating system. in 
retum, Microsoft wil license 
sonys Home Networking Module. 

For further detajts, check: 
www. microsoft.com, 

Contact: Microsoft, 
Lopate oatee 
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LS] & Bosch Breaks) 


FM Sound Barrier 


LS! Logic end Basch have ennounced 
a single-clup loin development of a 
singge-chip distal redio system that 
iS at the heart of Bosch’s recenth 
annanced Digte? Ausf Broadcasting 
(DAB) Module and digital car redios. 
For fumher informaton, check 
ww. IStl. com. 
Contact: LSI Logic, 
Tei: (01344) 426524, 
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-Mauriiron Release Technical Manuals on Gi- }-ROMs 


Mauritron Technical Services is 
the UKs major supplier of 
service manuals for a wice range 
of electronic equipment from 
the earliest valve equipment to 
the latest vicdleo recorders crc, 
and now supply technical 
manuals a5 compilations on CD- 
ROM. Each CD-ROM contains 25 
service manuals fora 
comprehensive selection of 
equipment chat che busy service 
deparmment or hobbyist is likely 
to Come across. Each CD is 
£24.95 plus VAT, with the current 
range covenng tclevision, video 
recorders, computer monitors 
étc., ancl future editions covering 
lest equipment, ansateur radio, 
affice equipment and much more. 
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Mauritpeig ; 
i boical al Servier 


Sor further details and offers check 
http: //www.mauritron.co,uk/mauritran/ | 
Cantact: Mauntron Technical Services, Tel: (01844) 351694 
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Headless Robot Provides 


Insight into How Humans Walk 


it doesn't have a brain ora 
heart, and ics walk is a little like 
the scarecrow’s, but little 
headicés, armléss, rrunkless 
two-legged robot, developed at 
Camell Universin; can walk, 
wobble, hobble, limp, stride and 
stagger. But it can'tstand still in 
any position withour falling over. 
The fact that this rubor is stable 


in motion is siving mechanical 


engineers here new thoughts 

about how hisnans walk. 
Michaei Coleman. a lécturer 

in mechanical engineering ar 
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Cornell, said the litle walker, bv 
Hsing gravity on a gentle slope 
performs repeatable, chaticring, 
hunian-like stable steps without 
falling over. 

“We believe this is une first 
twotegeed, statically unstable 
5-D passive-dynamic walker thar 
can walk stably down da slone 
without any conuol system 
wharsoever,” said Coleman. 

With help from_Anck Ruina, 
director af che Human Power, 
Biomechanics and Robotics 
Laboratory at Comeil, Coteman 


Alcatel Espace of Toulouse has designed and 
built three satellites far the WorldSpace Digital 
Sound Broadcasting System. The system is a 
word first and wall provide vast areas of the 
developing world vath high quality services 
rnctuding radio broadcasts, multimedia, and 
transmission of still and moving images such as 

: Maps and weather informaton. 

- The system routes sidnats from ground contra! 
Station via a smail satellite dish io a geostationary 
satellite. where the signais can then be picked up 
directly by portable receivers. The system will 
eventually be available in Afnca, the Middle East, 
: Asia, the Mediterranean basin, Latin America 

: and the Caribbean. The small receivers will be 
able to pick up over.a 100 radio stations with 
CD sound quality. 

Alcatel Espace is providing the three 
geostationary satellites — AiriStar, CanbStar and 
AstaSter — along vath the ground control 
systems. Each satellite yall have on-board 
baseband processing for more efficient ‘bundhing® 
and routing of the transmissions. 

All being well, AfiStar vat} be launched this 
: Summer, with AsiaStar in December followed by 
> CaribStar next June. They should have a lifespan 
: of 15 years. For further details, check: 
wav. ftpb.u-net.cem 

Contact: Annick Mallen French Technalogy 
Press Bureau, Tel: (0171) 235 5330. 





stumbled on the watker’s design. 
"In fact. it is one of the few 
devices of any kind that is 
dynamically stable near a statically 
unstable configuration and 
doesn't have fast spinning 


parts," saves Ruins. 
For further information, 
check: waw.cornel].edu. 
Contact: Comell University, 
Tel: +] 607 235 3651. 





Ericsson Secures Deal for Satellite Phone 


Ericsson has signed a 

technology license agreement 

with OQUALCOMM, that allows 

Ericsson to design, develop, 

: manufacture and sell handsets 

= for use within the Globalstar 

: workl-vide mobile sarellire 

digital telephone system. 
Ericsson has also heen 

subcontracted to design 

and manufacture dual-mode 

pre-production Globalstar 

handsets incorporating 

OUALCOMALs Code Division 

Multiple Access (CDMA) 

technology and Ericsson's 

: Global System for Mobile 

Communications (G5i) 

: bterrestrial-based technology 

: nd expertise: 

? Globalstar routes 2 subscriber's 

wireless phone call up through 

one of 48 Inw-Earcth-orbitine. 

satellites, down through 2 

gateway connected to the Public 

Switched Telephone Network 

(PSTN), and on to the calling 

party or the party called. [fF the 

call is destined for another 

portable Globalstar phone, the 

=: =6call continues through a second 

: gateway, up to 2 satellite, and 

back down to the receiver 

== For further infornatian, 
check: Wd, ericsson.com. 

Contact: Ericsson, 
Hed : Tel: (01444) 234354. 
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RHA men) GuTek Breaks New Ground 
For Windows) 98 or Gopper Deposition 


Culek Research has announced 
industy-leading performance 
results for copper film deposition. : 
Recent applicatons work has 
yielded a process that provides”; 
completé hole fill without voids or : 
seams for contacts with a 0.25um : 
diameter and aspect ratio of BL. (ose inne Mnacrricm tne 
This is the first demonstration: 93425 ea Joey MBA aR LRU e 
of such aggressive hate fill 
performance by a copper : 
. : —=—=— : electrochemical deposition (ECD) : 
Hauppauge has announced a TV-tuner system designed for use with : system for integrated circuit 
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Windows 98, to take advantage of one af the onerating system's : manufacturing applications. 
new PC TV features. The circuit boards, which allow users to tum : For further information, 
PCs into TVs, have been on the market jor same time. > check: wea.cutek.com. 
For further information, check: sww.hauppauge.com. Content: Culek Research oa = 
; * t power SCS ANAL TTICAL b 2 
Contact: Hauppauge, fel: (0171) 378 1997. : Tel: +4 408 954 0888. _ ganado cas senvasl osik ed eawas | 
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Hayes Slashes Modem Prices ({) Hayes: 





Hayes has slashed the prices of =: ready ACCURA and OPTIMA : have been cur by £2010 £129 2 
its internal and PC Card | products as the market moves : and £119 respectively. The § Modem fs now £60 cheaper ar £199. 
modems. The aguressive new : over.to S6kbps modems. : OPTIMA 56k Glebal PC Candis : 9 Por further information. check: 
pricing is expected to secure : «=>: Prices for the Hayes ACCURA 3: nov £219. reduced from £239, =: wwa.hayes.com. 

more sales of the company's ¥90- | 56k eaernal and internal modems | while the OPTIMA Business = =©Contact: Haves, Te: (01276) 704400. 
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Electronics ‘Toalbox 3.0 





EEN Fectontcs Toalbex 3/0 provides 
| the ‘engineer, ‘student ‘or ‘hobbyist 
“| with «a range of Commonly used 
|| electronics L(O)(aalu lie ‘and 
frequenilly iuséa routines. IEGEN of 
iL] which js Gasily ‘selected from ‘a 
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Wanted 


information about aie recognition, how 


it VANS, ANG circuit dagrams if possible. 

Lt. Gatetewel, Tel: (0161) 2651676. 

Sony Betamax VCR must be stereo 
model may consider faulty model, parts 
needed have pans, tapes to trade, 
Bciamax tape rewinder atso needed, 
Tel; (01604) 843536 [(Norithanis) 
PT200 temperature sensing element 
(platinum 100W @.Gec, temo coeff. 
0.28), contact, probe or skeleton type. 
‘i. Perry 216 Marpool Lane | 


Placing an 2dvértisement In this section cf? 
Electronics and Beyond is your chances in tet 
the readers of Britain's best magazine for 
eectronics enthusiasts whal you want to buy 
of sai, or te! them about your club's 
acihttics — Absalutely free of Charge! We wil ‘ 
pubis as many advertisements as we have 
space for, We wil paint the first 20 werds 
free, but lherestiar the chars bs 20p per 
word for each added advert par resdex, 
Placing an ecvestiseetcit lt easy Sinmply 


r “onvetope. Then send &, with any necessary 
= payment, fo: Electronl=s Classified, RO, fen 


| 777, Raytelgh, Essex SSGGLU ts 


Advertisements Wil be published as 50mn 


i= ¢BS possible, space allowing. No responsibility 


is accepted for delayed pubfication or non 


: Inctueion of ¢vertisamonts: 


Readers wha have reasonable grounds to 


i beBeve they hive been mitted as ip the 


- ature of af advertiversant tte adséd to. 


For Sale 


Large box of efectranic 
campeonents including 
microprocessors, (Cs, crystals, 
sockets, books etc. £60, 

Tel: (03693) 5363522 (Norwich area}. 


Electronics and weather récaming 
devices detailed constructional guide 
ta buitding’s home made weather 
station, SAE for details to: 

Mr DO. Venuti, Mill House, Thurgarion, 
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| write your advertisement cteasty In capital os 
falcddaar 


Kidderminster Viorces DY44 SDL. n pra povteard of Norwich NWRi1 7HR. 


Please write your classified advert using one word per bax betow. 
Adverts of 30 words of unxfer Will be printed free of charge, Gut thereafter the charge is 
10p per word. Please include any payment fer extra words with your advert. 


Address 


Daytime Telephone 
Rehim your adert to: Eorunts Cassiied, RO, Bax 777, Rayleigh, Essex, SS6 BLU. 


0 en mente me ee we on ae be nae ee oe et a 
[ee ee ee ee ee 





APPOINTMENTS 


THE CELLULAR SERVICE & LOGISTICS SPECIALIST 


We are one of the largest Services Centres for mobile 
phones in the UK, situated just off Barnet High Street, with 
excellent staff facilities. The. conipany continues to gro’, 
therefore, ive currently have the following vacancies to 
offer with competitive salaries. 





DISTANCE 
LEARNING COURSES in: 


Analogue and Digital Electronic 
Circuits, Fibres & Opto-Elfectronics 
Programmable Logic Controllers 
Mechanics and Mechanisms 
Mathematics 


EXPERIENCED TECHNICAL TRAINER REF: TT01 


idcai applicanc will have extensive knowledge in the cellular industry. 
[lowever, we will consider someone with vast electronic/repair 
experience with relevant skills and qualifications. You will have the 
ability to mse your own imitative with excellent communication skills 
and. proven track record. Duties will include assessing and training 
technical staff to have a greater understanding of electronics repair 
techniques along with specific product knowledge. 


TRAINEE TECHNICIANS & RADIO/ 
ELECTRONICS REPAIR TECHNICIANS REF: T03 


ideXi candidates will be ex T¥fideo technicians, although 
consideration will of course be given to people with relevant 
experience who can demonstrate an aptirude for component level 
repairs. Individuals with theoretical knowledge without experience 
will also be considered. You will be computer titerate, with a keen 
exe for detail, also you will bave electronics qualifications minimum 
City & Guilds 224 (pr 1 & 2) or equivalenc 


Karén J Chalk, Human Resources Manager 
intec Cellular Services Limited 
50 Maxon Street, Barnet, Herts EN5 5TS 


Courses to suit beginners 

and those wishing to update 

their knowledge and practical skills 
Courses are delivered 

as self-contained kits 

No travelling or college attendance 
Learning Is at your own pace 
Courses may have 

BTEC Certification and Tutoring 


Far information contact: 

NCT Enterprises — 

Barnfield Technology Centre. 

Enterprise: Way, Luton LU3 4BU 

Telephone 01582 569757 = Fax 61582 492928 
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This month Mark Brighton takes you through the 
initial set-up procedure to get your PC configured 
and installs some fundamental software. 


f fyou have been following this short 

I series of articles, you should now know 
a how io build a multimedia PC from 
scratch, You may have completed ane for 
vourself already, in which case vou should 
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find this months articie very useful if the 
though: of setting up the operating systern 


software for the firsc time is 2 daunting one. 


Our example PC is now ar the stage 
where it may be switched on for the very 
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Qur.completed multimedia PC setup with Windows 95. 
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? fiest time. All being well, that diverse 


collection of parcs you have chosen, 
purchased and lovingly assembled is about 
00 Spring into fife as 4 version of what 
complex and almost infinitely variable 
animal we cal] an IBM compatible PC. 

If you haven’: already done so, have a ast 
look inside the case. Menrally review the 
assembly process, give cach lead and fixing 
a jasi giance. Do double check for any loose 
bits in the case just one more time before 
standing the case upright and conneciing 
the:peripheral parts. Siand the Video 
Monitor nearby and connect bath the 13- 
way D connector and the power leacl io the 
PC body. The 15-way connector fits the 
socket on the Grashics card (be curefut to 
fit it the right way around as i: will go in the 
wrong way if brute force is anpiied). 
Depending an the monitor type chosen, 
there may be a penmanent mains lead 
connected to the rear of the monitor, ar 
there may be a lead inchucled! that will plue 
into the monitor. Connect this to che female 
Euroconnector on ihe rear of the power 
supply block on the PC case. 

Plug the keyboard into the 5-way DIN 
connector on the motherboar! and plug 
the tiny PS/2 DIN Mouse connector into the 
round socket on the adantor plate on the 
back of the PC. Please be careful to alien the 
piug correctly as it is a little fragile. 

Eastiy, connect the:mains leacl to che 
remaining Euroconnecior on the power 
supply and plug it into a convenient mains 
oudes. Leave the casc side off for now as 
vou will most fikely need ta make some 
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Te prog check 


adjustments to LED connections and so on 
after starting your PC for the first tine, Note 
that the only mains wiring normally present 
runs irom the power supply case to the 
main power switch on the front panel, with 
insulating boots normally fitted over the 
switch rermindls. Do he careful though, not 
to clelve unnecessarily inside the case. 1 


would also strongly supses: you remove any 


jewellery you maybe wearing before 
reaching inside the case, especially with the 
power on. The low voltage supplies don’t 
present a shock hazard, but 20A power 
supplies short circuiting through rings, 
watch straps, bracelets or necklaces caulk 
cause nasty hurns io both you and ta your. 
new PC circuitry. 

Those of you using the recommended 
Western Digital hard drive will have been 
supplied with a floppy disk with a program 
called ‘EZ DRIVE’. Insert this disk inzo the 
floppy drive now: 


Initial power up 


The time has almost come 10 cross your 
fingers, hold your breath and firmly press 
the power switch on the front of the PC 
case. Just reac the next ovo punigraphs 
before hitting the switch. All being well, you 
should hear the fan start up inside the PC, 
the PC speaker will ‘blecp' ance, the 
monitor screen should fiash or flicker and 
then display che motherboard start up 
screen SIf this doesn’t happen within five to 
ten seconds, switch off the PC and start to 


worry! We will. cover some fault finding later, 


Dut Jews assume for the moment that this 


avorks. At the bottom of the first sereen 


displayed, you sill sec a messace that reads 
‘Press DEE to enter set up’, Tiis will only be 
shown during the system memory test, 
which only takes a few seconds. Press the 
‘DEL key at che bottom dight of whe 
keyboard a1 cis time and you will bring up 
a bnghty coloured ‘CMOS Semp Utility’ 
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screen, blue in our extmple. This contains a 
nurnber of menu options designed ta allow 
you full control of many complex technical 
parameters of your PC, ‘Please don't be 
tempted to adjusi any settings unless you 
have had experience of BIOS sertinss in che 
past and are sure.that you know what von 
are doing. 

At this stage, we are just going LO set a few 
basic system parameters. We will make sure 
that the PC knows whar disk drives are fitred 
@vith the exception of the CDROM drive}, - 
what the time ant cate is and what order ta 
look at its drives in when powering up. 
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The motherboard in our example uses ar 
Award BIOS/CMOS5 setup program and is 
driven entirely tom the keyboard. Use the 
cursor (arrow’} keys tc pasition the 
hightighting én the option you wish to 
choose and hit Enter io select it. 

Select ‘Standard CMOS semip’ and hit 
Enter. A new screen will be displayed, 
showing the current dare, time and basic 
machine set up including drive rypes. Use 
the cursor keys to select the item to be 
changed and use the ‘Page Lip’ and ‘Page 
Dow?’ keys just above-the cursor keys ta 
change the item unil correct. When 
changing the date and time you will soon 
notice thar “Page Down’ changes the 
apie upwards and “Page Up" changes it 

a lower number. Welcome to the logical 
sh of the PC! 

You may find thar the date and time have 
already been set carrecily as many of the 
motherboards will hive been ser up and 
tested in the UK already, You will probably 
need to select drive Aas being 1.44M, 3.5”. 
We will feave ali four possible IDE drive 
PARIMelers Sct to Auto’ and press ‘Escape’ 
at the 1p left (Esc) af the kevboard to 
retum to the main menu. 

Move the highlight/curssor io ithe ‘IDE HDD 
Auto Drive Selection’ option and press Enter. 
The streen will then show a dismayinely 
complicated set of numeric parameters for 
each IDE hard dive it finds auached to it, 
offering vou three different options for each 
one. Don’t worry about this, it’s just 
showing off and you need only hit the ‘v" 
key and press Enter for each set of figures ic 
offers you to give che iiusion that you are in 
complete contol of the whole process. 

Retuming to the main menu again. select 


: “BOS Feanures Setup’ and set the "Boor 


Sequence’ to A.CSCSP, This sets the order 
each drive will be fooked at for an operating 
system and initial program to run at each 
reset ancl power up. 
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Now you may enter the ‘SeePU" screen 
and just check that the motherboard has 
correcily identified the processor or CPU 
that vou have fitted. It will identify almost 
any variant of all che common processors, 
but if it has chosen incorrectly, you mav (IF 
VERY SURE) override the automatic.settings 
froma this screen. 

Finally select the ‘Save & Exit Setup’ 
option, press “Y" when prompted on the waty 
out anc the machine will continue to boo 


Hard drive set up 


All being well, you machine.showd now 
proceed to load the W estern Digital EZ 
Drive program from the floppy disk. You will 
have been provided with a large chart 
showing the sequence of screens vou 
should encounter whilst using this pragram. 
Iwill have to admit thar [ didn’t find it very 
useful as reality capidly diverged from the 
plan, as often happens in real lifet 

The first thing that the EZ Drive program 
will do is to examine your matherbourd BIOS 
10 sce if your system is capable of handling 
large hart! drives.. Depending oni the age of 
che motherboard design, some motherbaarls 
are unable to directly access the full drive'size 
we have recommenled, i in whitch case EZ 
Diive will install a small progeam thar bolts on 
io your BIOS program and ackls the ability to 
address large hard clrives. 

Once you move through the first bo 
introductory screens, you will reach the 
main menu. Chaose “Fully Automatic 
Install’, When this process stars, the 
program will first check vour hard drive for 
ihe existence of an operating system. As The 
hard drive is a new one, none is found and 
the program will prompt for-a system disc 
10 be inserred in your floppy drive. This is 
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where the choices start. depending what 
you have in the way of sysiem disks. We will 
start by assuming that you have had a PC 


: .before and have 2a:set of DOS disks, a copy 


of Window's 3.1 or 3-41 on floppy and an 
upgrade copy of Windows 95 on CDROM. 


: This is by far the longest set up path, bur 


sometimes the cheapest if the software is 
already available. Those of you with a full 


OEM copy of Windows $5, and the necessary 


start up (hoot) foppy disk with system files 
on may skip the following section and ga to 


: “Windows 95 OEM version‘ 


DOS, Windows 3.1 and 


Windows 95 upgrade 


Remove the EZ Drive disk,-insernt disk one 
(Set up) of yourDOS:set into the floppy 


: drive, and press “Y” to continue. The program 


will inform you that, because of DOS. (space 
addressing) fintitations, at least two partitians 
must be created! on your 3.0GB hard drive. 


: Accept the partition sizes suggested and 


continue to format and panition the hard 
drive. When that process has finished, 
remove the DOS fluppy disk and press ‘Esc’ 
to restart the system as suggested. 

Your computer should then restart, 
booting vour chosen DOS version from the 
hard drive. It may prompt for ime and date 
on che way in. so just return usrough 
these pramps to leave the data unchanged. 
Having proved thar the hard drive wili boot 
correctly, insert che DOS disk one in the 
floppy drive and press the ‘Cert - Alt - Def 
keys simuitancously to restart your system 
apain.and start the full DOS installation 
process, Although we wan't really use this 
version of DOS, the ser up sequence creates 
files that are used by the CDROM drive 
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: sofewnre set up later on. When the DOS set 


up prozlam runs, ii will detect the DOS 
system files written to the hard drive by EZ 
Drive and recommend you exit set up. 
Override this recommendation by stepping 
down to the next option and continue with 
the set up, following the on screen prompts. 

set your countnykeyboard types fo 
‘United Kingdon’ an the next screen, using 
the cursor keys and return to make your 
seleciions. The program will chen create the 
‘CADOS’ directory and install the suite of 
DOS programs on your hard drive, 


: prompting for disks avo and three as it goes. 


Onee the DOS system is set up, remave 
the lase DOS disk from the drive and restart 
the PC as prompred. The PC will restart, 
finishing with the DOS 'C:\>‘ prompt Insert 
the driver disk supplied with the CDROM 
drive, change to the floppy drive by tvping 
“2 and enter, then type Instalf’and enter to 
set up your CDKOM crive software. Follow 


the default prompts through the CDROM 


SOREEAM when dd OREN M med edd Pbewged benns 


POPAdSPEEEAG hed ad tress bhernnw rE ideeennds BEOC Hoa cunns Bebdwend 


pebeae 


penniieneee 


HCP RNUTAd POMPE EE ebb REGS 


atererr 


St up screens by pressing entér for each 
highlighted choice and the softveare will 
install, Remove the disk and use ‘Cntri - Alt - 
Del" to reboot once again. 

You should noree chat the scrics of text 
screens at sam up is a liwle longer this ime 
and ends with 2 set of results from ovo 
programs to do with the CDROM dnve. The 
ATAPI CD-ROM device driver should report 
successful installation of one CDROM drive. 
and the Microsoh MSCDEX program should 
report the drive tetter allocated to the new CD 
device, eg, ‘Drive E: = Driver CD00 unit 0’. 

Press thé drive tray control button on the 
right hand side of the CDROM drive and 
insert your Windows 95 upgrade CD. ype 
enter after cach of the following entries. 
Type “Ev vo change ro the CDROM drive, 
then type ‘scrup’. The Windows 95 set up 
program will stat and runs DOS program 
called ‘Scandisk’ that checks your hard drive 
for any problems before going on to start 
the Windows 95 instailation process, 

The upgracte version of Windows 95 
requires that you already have a previous 
version of Windows, but does not require 
you #0 acually inseall it Continue throuch 
the screen. prompts, accepting the Microsaft 
license agrecment until you reach the point 
Where the hard drive search for 2 qualifying 
upgrade product fails. Inser disk one of your 
older Windows set into the floppy and 
continue &G the next screen. Ensure thac the 
crive searched is set t0 AY by changing it at 
the borom of the next screen. Like most 
Winclows select boxes, clicking the 
dowiwarnl pointing arrowhead to the right of 
the text for che currendy selected! device will 
show all possible options in a pop ty) box. 
Just left click on the A drive text to select this 


: drive, then continue with the searcli. Alter 


looking at the floppy drive, the set up 
program will continue, prompting you with 
various options that may be left as chev are 
for now. You. may always change Windows 99 
configuration.at 2 laver date, Enter your name 


: and Company name (if required) when 


prompted, and then enter the 1«tigit 
identification key number irom the sticker on 
the sear af your upyride CD case orsleexc. 

The set up ‘Wizard program will then ask 
you if you wish it to set up 2 Network 





adaptor or sound card. Jusi click an 
‘continue’, A search of your PC will ensue, 
with much hard drive activity anc some 
delay. Don't be tempted co switch of and 
reboot, even if this takes several minutes. If 
Windows detects your sound card at this’ 
point, you may insect che CD provided ‘vith 
the sound card in the CDROM drive now. 
Windows will atteaypt to locate the driver 
software for the new sound card. H is 
doesn't automatically focare the drivers on 
the CD, use the browse button to select the 
F-A\Win95 directory on the CD and click ‘OK’ 
10 continue, When Windows has finished 
setting up your sound card, remove the CD 
from the drive and replace the Windows 95 
CDROM. - 
The next option offered is to set up 
networking or modem sohiware. li you 
intend ta use the PC with-a faxé/modem 
carl, co connect t6 the Internet or just to 
connect to privue bulletin board systems, 
or other PC's or just ro send and recene 
faxes, then you might wish ta select one or 
more of these options at this point. Once 
any options required have been selected by 
checking (ticking) the relevant boxes. click 
‘Next’ 1G continue. Winctows 95 will then 
give you the choice of automaiicaily 
installing conimon options, or feaving you 
fa manually select system componenss from 
2 (long) list. I would suggest that, unless 
you are already expenenced with Windows 
95 and are aware of anv non default optians 
you feej you need from day one, you just 
allow an auto set up. Whether you allow 
Windows to creare a start up disk at this 
point is entirely up to you. It does 
(probably!) allow access to your system for 
some rescue work if things go badly wrong 
at any stage, but you willalso need to 
ensure thar any CDROM drivers present on 
your hard drive are also present on the 
flappy and that commands referring to the 
drivers are redirected to use the floppy 
based versions. so this isn't as simple as it 
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might appear. There are various ovher useful 
réscue programs you may wish to inciude 
on a boar floppy to allow you to access anil 
edit tiles on your hard drive if the worse 
happens ‘asd Win $5 won't start. Top of my 
list are the DOS ‘Edit.com’ program to allow 
‘Autoexec.bat, Config.sys' ar Windows **.ini’ 
files to be edited and resaved, and the ail 
important DOS ‘Keyb.com‘ program to 
allow the command *Keyb uk’ in 
‘autoexec.bat’. If you forget this one, or any 
page information thar mav be required to 
go with.it, you will find that vou can't type 
the character ‘tilde’ (~}. Not important, you 
might think, but vou would be wrong! DOS 
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cannot hanile the tong file and folder 
names used by Window's 95 and will 
truncate chem to the normal eight character’ 
dot three extender format. with the last 
characters heing, ves, a tikic.and an 
identification number! So, if you haven't 
realised the imporr of all chis, without the 
ability 20 type a tilde, you won't be able to 
access any of the directones with lang 
faider names from DOS. 

If most of the above was eobbledegook to 
you, don't worry. Create a start up disk. or 
not, as the fancy takes you. fhe next stage 
in the process is where the bulk of your 
Windows 95 files are copied from the 
CDROM to vour hard drive and will take 
some considemble time. Oddly, the machine 
I used asked me to insert the Windows 95 
CD in the CDROM drive, although it was 
already there! Clicking ‘OK’ seemed ra 
satisfy it and the set up process continued. 

Once your PC has finished copying files 
irom the Windows 95 CD, it will prampt you 
to remove any floppy disks from the 
machine and click ‘Finish’ to restart vour 
machine vising the new operating system. 

The computer will reboot, displaving a 
special first time screen and seuing up plug 
and play devices, as well as the srandard 
Windows screens and menu options, before 
stopping 10 prompt for your time zone. 
Reset this if necessary anc click on ‘Close’. 
This will take you onto a printer set up 
wizard. If vou don’: have a printer, or wish 
ta set it op later, just Click on ‘cancel’, then 
on ‘OK’ on the next window to restart 
Windows 95. 

Having restarted Windows 95, vou will see 
@ screen inviting you to take a tour or tutorial. 
Behind that is the standard Windows 95 
desktop. You have successfully installed your 
operating system. Now skip the nea section, 
for users having the full OEM version of 
Windows 95, and continue with ‘Final steps’. 
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Windows 95 OEM version 


The full (ion-upprade) version of Windows 
95 is only supplied with hardware for a new 
PC. Maplin are able ta supply this package 
with the component parts for your new PC, 
‘if ordered at the same time as hardware. 
‘There is no doubt that the process for 

sering up your PC with Windows 95 is made 
far easter using the full service release of 
Windows 95. This versian of Windows was 
designed to be used by OEM's (Original 
Equipment Manufacturers) when they 
installed operating systems on PC’s for sate. 
It nequires only a basic DOS (command.com) 
program to be written to the hart! disk, as 
well as a set of CDROM drivers to allow the 
Windows 95 CD to be read from. 

if you purchased a copy of Windows 95 
OEM version from Maplin, chen it will be 
supplied with 2 bootable floppy containing. 
the Windows 95 version of the main BOS file 
‘command.com’, amangst ather files. Having 
run FZ Drive and been prompted to enter a 
system disk, you should insert chis disk now 
ind press ‘Y" to continue. Once the prognim 
has finished, restart the computer using 
‘Coid-Alr-Del’, with the Windows 95 start-up 
disk still in the floppy drive. 

When the system restarts, it will attempt 
10 start loading Windows 95, assuming the 
CDROM drive io be drive ‘D:’. if, as in our 
example, it isn’t drive 'D:’ because the 
existence of a logical drive partition has 
pushed it hither (FZ Drive has split.the very 
large hard drive into nwo more manageable 
partitians, ‘C:" and ‘D:') the batch program 
on the floppy disk will stop with error 
messages. This isn'ta problem. The 
software on the flappy drive should have 
identified your CDROM drive when vour PC 
restarted, and allocated letter ‘Es to it (or 
the tetter after your highest partition letter). 
Simply ope *E:", then type “setup to start 
the Windows 95 set up procedure. 

Simply follow the on screen prompts, 
leaving the Windows destination directory 
and set up option at their default'seriings. 
Enter the identification number printed on 
the certificare of authenticicy on the front 
of your Windows manual and then fl) out 
your own details on the following screen, 
using the mouse to move the cursor fram 
the name text entry box to the company 
box (click in the box), nat the enter kev, 


Final setting up 
Once van have finished setting up and 
restarting Windows 95, vou will need to install 
the special driver software that was supplicd 
with your graphics and sound cards, in order 
to get the best perfosmance from them. 
Logie the CD supplied with the graphics 
card and insert it into the CDROM drive. . 
Rich: click your mouse, with the mouse 
arrow pasitioned anywhere on the 
hackground of your main screen, or Windows 
‘Desktop’. You will see a small pap up menu 
appear. Select ‘Properties’ and the window 
for your praphics settings will appeac Select 
the ‘Settings’ tab an the upper righr of the 
window and then click .on ‘Advanced 
properties’ ar che bonom right (note chat 
Older versions of windows mav have a button 
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marked ‘Change Display Type’ instead}. 

The next window that appears has cabs at. 
the top, the first being ‘Adaprer’ (depending 
on your version of Windows 95). From this 
screen, click on ‘Change’ (here may be a 
delay while Windows builds a driver 
information database) and click “Have Disk’ 
on the following screen. When prompted for 
the location of the manufacturers files, 
choose ‘Browse’ and then select the CDROM 
drive (E;' in our example) from the bottan 
right of the next window. 

Double click the folder atled ‘Virge-<ix’ 
(scroli dov-n to see it using the scroll bar 
on the right}. When the folder opens, 
select the sub-folder tided ‘Win 95° and 
then click the ‘OK’ buiton. Click ‘OK’ again 
on the screen underneath, then ance more 
on the screen showing the display adapior 
type selected. Winctows will then install the 
new driver software and rebuild it’s driver 
information database. When Windows 
OToOMpts vou Lo restart vour computer, 
choose not to at this time. 


Sound card 


Hyour PC has not so far prompted you to 
install the driver saitware for your new 
sound card, ihey may he a sofiware or 
hankware conflict of some sert on your PC. 
Click 'StarvSenings’ Control Panel’ and 
double click System’. Choose ‘Device 
Manager’ and you will sce a summary list of 
the parts of your system. Double click on 
‘Other Devices’ and on ‘Sound, Video and 
Game Contrallers’ and each of these will 
expand to'show each device installed, any 
of these have a yetlow exclamation mark 
‘sticker’ on top of their icon, it & a sien thaz 
all is not well! If that cloés happen to you, 
click on cach of the devices in the Sound, 
Video and Game Controller’ list in turn anc 
click “Remove’ until they have ali gone. Now 
select the enuies in ‘Other Devices’ and 
remove anv that refer to the sounc card, 
leaving just those pertaining 0 PCI (two 
entices). Restart windows and the sound 


shhidddererd= bhagee 


Sabb bewrd reset epeqeives 





card should then be detected as new and 
you will be prompted to install the driver 
soitware fom the CD that came with your 
sound card, as described in the Windows set 
up above. 

Once the driver is installed and you have 
restarted your PC yet again, (Mote thar your 
PC may autodetect vour monitor and 
configure further driver sofiware ai this 
stage, depending an the type used), al] char 
remains for you to do is to set up che 
waverable option of your sound card as the 
preferred playback option. The waveible. 
sound synthesis on this card is driven 
entirely by scfiware a5 opposed to ihe 
more conventional hardware wavetsble 
derived synthesis. You will neect to open 
Coniral Panel once more, double clicking 
on the ‘Multimeclia® icon to bring up the 
screen containing plavisack options. Select 
the ‘MIDT' tab at the top of the screen and 
you will see that there are three MIDI 
playback options. The default option is for 
playback via the internal FM synthesiseér, 
which works, but doesn't sound very 
realistic. The second option, MPU40, 
redirects alt midi output to che 15-way D- 
connector at the reatr of the sauned care 
This may be used to drive an external 
music syrithesiser via a special cable such as 
the VLSO0B supplied by Mantin. 

Select the ehird option by clicking on it. 
This will activare the software wayetable: 
synthesis mode of the sound card and 
driver software, giving far more realistic 
results foc any musical output fom your PC. 

That completes the setting up of your 
new PC! If you have followed every step in 
this scries, you should have a fully 
functioning miultiniertin PC! All you have to 
do is to install che software of your choice 
and enjoy it 

Next months article will round af the 
series with a look at faut: finding should 
thines not have gone quite to plan, as well 
as how to add extra peripherals such as an 
extra hard drive and a 3DFX graptiics 
accelerator ear. 








aplin have invoduced 
My | 2 low cast, low power 
418MHz AM 
iransmilier receiver pair (stock 
code NW'43W). The system, 
which is exempt from Wireless 
Telegraphy licensing 
reguirements, conforms 10 DTI 
specification MPT 1340 and 
makes use of the deregulated 
418MHz band. 


Transmitter 


The tmnsmitter nodule is 
supplied as 2 nwo pin package 
as shown in Figure 1, The 
module is simple to use, 
requiring only the addition of a 
CapAcHlOT, resistor, antenna and 
suitable power supply to 
complete the basic circuit (see 
Figure 2). The drive voltage 
requirement for the transmitter 
cin he chosen by selecting the 
appraprare value for dropper 
resigtor R1, A table of values is 
sven in the leaflet supptied 
with the product. Module 
CUITENL CONSUMPTION Is 
whically <4.6m<A allowing ic to 
be driven directly from a logic 
IC if required. Maximum data 
rates up to 1200 baud can be 
accommoxlated. 

When the transmitter is used 
with the specified antenna anc 
recciver, line of sight ranges 
up to 100m can be obtained. In 
practice the maximum range is 
very much dependant on 
location and reduced distances 
can be expecied in places 
where the trinsmission path is 
obstructed by wails or orher 
solid structures. Depending on 
your application, this is not 
always a disadvantage. 


Receiver 


The receiver takes the form of 
a hybrid module as shown in 
Figure 3. All that is requiced to 
produce a fulh: functioning 
receiver is connection (0 2 
suitable anténna and power 
supply: The current conmsuntption 
of the receiver is typically 
2.5mA making it ideal for use in 
conjunction with low power _ 
circuits. The receiver output is 
able to drive standard SV toric 
devices. The output switches to 
a logic high state when a signal 
is detected. 

For satisfactory operation, it 
is recommended that separate 
+Y¥ and OV (frouncd) rails are 
used for the RF and AF sections 
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Gavin Cheeseman looks at 
applications jor this pair of low-cost 
RF modules. 


of the receiver. The receiver 
provides separate pins for 
these connections. 

Ta terms of an antenna, 
effective performance can be 
achicved using the shor: whip 
or loon designs specified for 
the transmitter in the Jeafier 
suppiied with the product, 


Applications 


The mothuies can be used in a 
wicle range of different 
applications and as long as vou 
stick to the license exemption 
requirements, you are 
relatively free to decide how 
and where you want (0 use ihe 
system. 

Whatever use you pur the 
iansmitter and receiver 
modules to, ane point that 
oust be rememberect is that. 
you are restricted to a limited 
data rate. This is necessary to 
ensure usar under all 
conditions the transmission 


In order to comply with current DTI regulations, it is essential ‘to 
vadhere to the License Exemption requirements detailed in the teaflet 
supplied vith the. product. The ‘réquiréments include fimitations 


regarding maximum antenna dimensions and mandatory labeiling. 
‘There are also specific legal requirements. regarding the use of the 
418MHz*band and if unsure, réadérs are advised ta seak further 


‘advice wiih regard to the. les 





ality of e partictilar application. 


falls within the allocared 
frequency band. As a result, 


- some ingenuitvis required if 


the modules are to be exploized 
io their full potential However, 
don't lex chis put you off. There 
are 2 whole host of control and 
slow speed dar applications 
where the dac rate restriction 
poses lire or no problem 


A few ideas to 
get you thinking 
Using the modules in their 
mosi basic form, it is possible 
LO make a simple remote 
control system. As. mentioned 


' earlier, when the receiver 


detects a signal from the 
transmitter, a logic hieh is 
pro<luced at the receiver 
output. In its simplest form the 
output from the receiver could 
be used to drive a transistor 
and switch a relay. The relay 
could then, for example, be 
used to switch on an electric 
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: light bulb. This simple type of 


svsiem is all very well but it 
suilers from some serious 
drawbacks. Firstly: if the 
feceiver detecis random noise 
at the operating fequency of 
the radio link, it will produce 
shor duration pulses at the 
dara output. Unless steps are 
taken 16 minimise the problem, 
then the relay will switch 
spuriousiy each time a pulse is. 
received. This may make an 
interesting light show bur is oF 
little practical use! 

Another problem with a 
system of this ype is that Ir vell 
respond io other intentional 
transnissions at or near che 
operating frequency. There is 
nothing to distinguish the 
control signal that you are 
transmitting, from, for 
example, the signal from your 
neighbour's wireless alarm 
system or witcless doorbell if 
these are transmitting at the 
saine frequency, 

Because of its inherent 
shortfalls, the system described 
above would probably be of 
litde use in any senous 
application. There are several 
ways (0 overcame these 
problems and the chosen 
method depends very much on 
the szoplication and how 
important it is chat your circuit 
does not suffer from unwanted 
wigeering. The block diagram 
of. simple svstem providing 
some degree of immunity is 


shown in Figure 4. 


tn che exanipie, the 
transmitter is being usect to 
control remote equipment 
such as lightine. The 
arrangement shown makes use 
ot the discriminating properi¢s. 
of che Phase Locked Loap oar 
PLL. At che transmitter end, a 
switch is used ta contral a 
500Hz square wave oscillator. 
The output from the oscillator 
is used to) drive the transminer. 
(A typical methou of 
modulating the transmitter is 
shown in Figure 4. The module 
can also be driven direcily trom 
logic IC’s where appropriate.) 
While the switch is in the off 
position the arcuit remains 
inacuive. When swiiched on the 
transmitter emits a signal in the 
form of a 4t8\MH? carrier wave, 
fully ampiitude modulated by 
the 500Hz square wave..Ar the 
receiver end, the modulated 
transmission is detected and 
demodulated. A 500Hz square 
Wave Carresponding to the 
square wave modulating the 
transmitter is produced ar the 
receivec Dutpur, The signal 
fron: the data output of the 
receiver is fec to a PLL detector 
(tone decoder). The PLE circuir 
effectively compares the 
frequency of the incoming 
signal vo chat of its own internal 
oscillator. The Pil. can 
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differentiate hemween signals af 
diffcrent frequencies and will 
anky respond to signals at or 
close to the irequency at which 
itis designed to operate. In our 
example, the internal osciilator 
of the PLL would he sei such 
that the device responds only to 
frequencies in the region of 
500Hz (the frequency of the 
oscillator modulating the 
transmiitec}, When a signal of 
the correct frequency is 
detected the PLE. produces a 
valid output. This may be either 
a logic high or a logic low 
depending on the arrangement 
of the PLL circuit. In our exampie, 
a valid cutpur from the PLL is 
used to switch a relay which in 
turn switches the lignting or 
other appliance being controlled. 
The advantave of using the 
PLE. system is that ic is relatively 
unaiiecied by noise and also 
provides some degree-of 
IMMUN tO Orher users 
operating at the same radio 
frequency: The sysiem is not 
totally impenious to 
interference, as it will, of course, 
pick up other transmitiers being 
modulated at che same frequency 
as your own. The war to get 
round this is to use 3 digital 
encoder in place of the square 
wave oscillator, and ro replace 
the PLL dreuit with a suitable 
decoder. This may seem 
complex 10 the uninitiated but 
digital encoder and decoder 
IC's are readily available off the 
sheif, and are relatively 
inexpensive. These devices are 
generally very simple ta use and 
can provide many thousands of 
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code combinadons. Examples 
are the Mi450268-1 encoder 
Gfaplin stock code UJ{9D) and 
M145027/8B-1 decoders (Maplin 
stock codes UJ50E and G51F). 
Rpical cransmitier and receiver 
circuits using these [C's are 
shawn in Figures 6 - $. These 
are provided for guidance only 
and in practice may require 
some modification to obtain 
accepiatle performance. 

Figure 6 shows haw the 
4i8MHz transmitter module 
may be interfaced to the 
M145026B-1 encoder IC. In this 
example, a serial corte is 
produced on ICI pin 15 when a 
logic low is applied ta ICE pin 
14. The serial code is 
deverminéd by the state of the. 
nine address nes, The output 
from ICI pin 15 drives transistor 
TR1 which, in turn, drives the 
transmitter module. Capacitor 
1 provides cle-coupiiag for 1C1 
whilst RE and C2 are timing 
components, 

Figure 7 shows a decoder 
circuit based around the 
4145027B-1 IC.As mentioned, 


Ociea Input 
apgigeg: oF 


EP ELECTRONICS AND BEYOND July 1998 


hi tiesseee 


bandd bbe imadeeEENehbeedd aban 


bbaseereeneeereereiatk 


the encoder IC transmits 9-<laia 
bis. The decoder circuit shown 
treats only the first +bits of 
incoming data as address dara. 
if the first 5~data bits correspond 
with the code set on the [C's 
address lines then the datz 
contained in the remaining 4- 
bits is latched anto the iC data 
ourpurs. This ailovs additional 
control dara erc_ io be 
iransmizted alongside the 
access code. Thé contro! dara 
can be used in a varicoy of 
different wavs, eg. the data 
outputs could be used direcdly 
to switch four separite 
appliances on or off or. 
alternatively, could be decoded 
further to provide a whole 
range of different contro} 
options. {n addition to the 4- 
clata bits, the Valid Transmission 
ouiput switches to a logic high 
state, while the correct code | 
urain is being received. 
Capacitors C1, C2 and C5 
provide high frequency de- 
coupling whereas C3 operates 
at lower frequencies. Ri, R2, C4 
and C6 are timing components 
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and relate ro the operation of 
the decoder. Nate that separate 
sets of +V and GV power rails 
are used for the radio frequency 
(RF) and audio frequency (AF) 
parts of the circait; and these 
are separately de-coupled. The 
AF and RF sections may be 
linked at the power supply input 

The circuit shown in Figure & 
is slighty clifferent. This time, 
ICI treais all 9-bics as address 
dass providing 2 larger number 
of code combinations. If the 
address data received on pin 9 
of IC] comesponds with the 
cade set on the IC's address 
lines, then pin 13 switches toa 
logic high sate. If an error 
occurs Or the incoming code 
ceases, then pin 11 returns 10 2 
logic iow condition. This type of 
arrangement is useful in radio 
Keys and other security 
applications where only a 
momentary pulse is required as 
a icigeer when the correct code 
is received. All of the above 
circuits allow the use of trinary 
addressing with some limitations. 
For details of this, readers are 
referred to the IC data sheei. 

AS mendoned, the use of 
code IC's means that your 
circuit will only produce 2 valid 
ourpuc when the decoder 
receives the coxle that it is set 
io respond to. Bearing in mind 
the operating range of ihe RE 
link, the probability of another 
user, in close proximity, 
inadvertendy transmitting the 
same code that you have set 
YOUr System to is very small 
indeed (hough, of course, not 
impossible). 
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Not just remote 
contro} 


As well as using the modules in 
remote contral or telecommand 
applications they are also 
extremely useful for transmining 
data fram remote sensors etc. 
This is known as telemetry, 

An example of this would be 
when usec in conjunction with 
environmental sensors such as 
those measuring lemperature 
and humidity, Often, it is 
NeECESSsary Ta mount these units 
in an inaccessible position 
requiring lang and ¢tifficult 
cable runs. [t ts possible to use 
an RF link to transmit dara from 
the sensors 10 4 poi where it 
may be processed. 1 may even 
be possible to power the sensors 
and the RF tink from a teacf acid 
battery chargcd fram a local 
source such as 2 solar panel. 
This would obviate the need for 
an extemal power supply feed 
or Gther extemal] wiring. 

In order to use the RF link in 
this way, it is necessary to find a 
reliable method of converting 
the clata obtained from the 
sensors into a form that can be 
readily transmitted aver the RF 
link, Such a system should 
Thitiniain the integrity of the 
(lata as far as possible,.so as to 
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: allow analogue voliiges: to be 

? converted inio a digital code 

: with a specific number of levels. 
The resolution is limited bythe 
number of data bits used, with 
S-, 12- and 16-bit wpes being 
readily available. The degree of 
resolution that you require will 
very much depend on the 
application. A’D converters are 
avilable with data ourputs in 
serial or parallet format. If the 
A/D converter ourputs parailel 
data, it will, of course, be 
necessary to convert this toa 
serial format for transmission 
over the RF link soa the 
appropriate device should he 
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reduce the probability of possible 
eman which may occur as a 
result of the conversion process. 
When it is required to transmit 
data Over 4 single channé! link, it 
is necessary for the data 10 be in 
a sérial format. A parallel format. 
would clearly require nore tian 
one channel, and using 2 siniple 
RF link this would nor be very 
practical to say nothing of the RF 
spectrum such 2 system would 
waste, Positional sensors: 
sometimes produce data in a 
parailel format. For example, 
romional sensors may use a 


Figure &, 
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oscillator are not strictly linear: 
or logarithmic, or if the oscillator 
suffers fom a high degree of 
frequency diritt due to 
environmentil conditions, his 
will compromise the accuracy af 
the system. Other similar 
systems are: based on 
mansmitting a odin of pulses: 
which vary in width ar position 
dependant on the input voltage. 
These methods are known as 
pulse width or pulse position 
modulation respectively. 

At the receiver end, the 
iransmission is detected and 
demoduisted, reproducing the 
frequency to the transmiter. 
Care must be taken to ensure 
that unacceptable inaccunicies 
are not incroxduced when the 
data fram the receiver is 
processed. There are a wide 
variety of methnds to convert 
the received data back into a 
useable forni. These vary from 
simple analogue filter anc diode 
pump circuiss to 
NUGOPrOCcessars MUTINY 
complex software depending on 
the application anc the accuracy 
required. Digital to analogue 
conversion is a complex subject 
and 10 discuss all of the aptions 
in detail is urside the scope of 
this article. 

For 2 group of sensors in close 
proximity, it would be sensible 
to arrange the circuit so chat it 
sequences throbgh the sensors 
one-by-one. This would avaid 
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parallel system in the form of : toonFe= || Stor 
Grav code, a variation an binary. =: OV (AF) 

Conversion ta a serial format : 

must therefare be carriéd out i 

between the sensurand the RF: 

(rainsmitter sizge. chosen carefully. the need for addiiional 


Many sensors produce dara in 
analogue form. This usually 
takes the form of 2 volzage or 
current that varies with the 
parameter being measured. 

One of the easiest ways to 
iransniic chis sort of dara over a 
simple RF link is ta convert it to 
a digital code using an Analogue 
(0 Digital oc A/D converier. A 
quick flick through the 
Semiconductars section of the 
Maplin catalogue will show that 
a wide canve of ‘off the shelf 
A/Ds are available. These usually 


iransmiiters. When the data 
fram one sensor has been 
iransmitted, the circuit would 
automatically switch io the next 
sensor and sp on. This can 
often be achieved using standard 
logic chips such as analogue. 
switches and decade counters. 
Where ji is necessary to use 
separate transmitters, steps 
must be iaken to prevent nwo 
Of More transmitters sending 
data at the same time, a5 this 
would result indoss or 
cormuption of the received data. 


= Refermng.io Figure 9, another 
: method that produces dawiina : 
? Seria! format is voltage-to- ; 
> frequency conversion. This 
usually takes the form ofa 

: voltage controlled oscillator that 
: has an ourpur frequency which 

¢ is linearly or logarithmically 

i proportior:l to the input , 
voltage. The oisimum 
resolution of this type of circuit =: 
? is mostly determined by the : 
> accuracy and suthility of the 
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Security 
Applications 


A common use for the 118MHz 
band is in relation ro in-building 
secunco. Wire connections that 
would normally be made 
Bberecen alann sensors and the 
main control unit can be 
replaced by a radia frequency 
link. Modules of the type 
tlescribecl in this article are 
ideal for use in this ppe of 
application. Each sensor unic 
would be focally connected to 
an encoacler transmitter circuit. 
This would transmit the 
relevant data (0 2 receivér 
module located close ta or 
insidle the main control panel. 

Ibis Necessary 16 use an 
appropnaie encocler and 
decoder wiih dhe wansmiter 
and receiver modules, firstly 10 
provide.a degree of security 
and secondly to identify 
different sensors or groups af 
sensors. It is also possible to 
control the arming and 
disarming of an alarm system; 
this could be by use of a smal 
handheld wansmitter. 

Like most things, wireless 
alarm systems have both 
advantages and disadvantages. 
The advaniites relare to ease 
of installation and operation. 
The main disadvantage is that ic 
is often much harder to 
provide the same level of anti- 
tamper protection with a 
wirgless alann as you can 
achfeve with a properly 
installed wired system. 
However, it is possible to 
provide 2 good level of security 
with a wireless systens if it is 
properly designed. 

A problem with the majority 
of simple wireless alarms is that 
il she operating frequency is 
jammed ancl the sensor is 
removeil, the control unit will 
continue to aperdte as if 
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eventhing is normal, failing to 
notice che missing sensor. This 
problem can be overcome with 
some udditional cost by either 
polling the sensors from the 
main control unit or by 
transmitting a ‘heart beat’ 
signal from the transmiiter unit. 

Polling is the more complex 
and cosily of the nwo methods 
to implement, as the control 
unit and each sensor requires 
both a transmitter and receiver. 
Typically, the main controt unit 
sends a code to cach of the 
sensors at regular intervals and 
in tum the sensor transmits 2 
cole back te the control unit 
indicating ies seats. If the 
system is jammed or the 
sensors are removed. rhe main 
unit detects the absence of the 
return code crinsoiussion and 
Gun be set to respond 
accordineh: 

it is possible to reciuce the 
overall cost by using a partially 
Wired System. All of ihe sensors 
ina local group would be 
wired Lo ane 
transmitterreceiver, using the 
appropriate interlace circuitry. 
‘This iransmitier/ receiver woukt 
then communicate with the 
main control unit over an RF 
link, transmitting the status of 
2] af the sensors in thar group. 
This arrangement is shown in 
Figure 10. 

E only one sensor is in use, a 
simpler method is to arrange for 
the sensor to transmit a “hein 
eur oode at regular intervals. ff 
Uke control panet fails to detect 
this code fora predeiermined 
period, this indicates that che 
sensor is noc in operation and 
therefore char the system may 
have been tampered! with. It can 
he arranged so that the control 
panel either provides a cunper 
indication or thar the afann is 
triggecrced. 

Heart beat circuits can also 
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be used to cletect the 
unauthorised removal of 
equipment or valuables. This 
relies on the fice that low 
pexver radio links have a 
limited range. Wher the 
transmitter is maved out of 
range of the receiver; the hear 
beat transmission is no longer 
detected, cigecring the 
appropriate alarm condition. 
When the radio link is being 
used in this spe of application, 
it is Often sensible to 
decliberacely reduce the range 
of the eransmitter and/or the 
sensitivity of the receiver. This 
ean he achieved by appropriste 
siting of the transmitter and 
receiver incxlules and by usé of 
smaller. fess efficient antennas. 
There are muaiy different 
variations on this npe of circuit 
anid the ahove déscrintions are 
purely intencdeel to point you in 
the rivhe direction. | 
Some intruder alan sensors, 
by their very nature; produce 
only a momentary’ puisc when 
triggercd. Vibration sensors 
picully Gili into chis carcgzor 
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It is therefore necessary to 
provide some type of latch ar 
rctoigeecrble nionostable 
berween the sensor and 
transmitter circuit, so thar 
when 4 tigger event occurs, 
the ourput is mainuined lone 
enough to allow the necessary 
data 9 be transmitted. Some 
sensors may already provide-an 
option for mamentary or 
istched ourut. 


Room for 
Experimentation 


For those that like to 
experiment, there is also the 
possibility of transmitting more 
complex dara such as images 
cuptured by securiny cameras. 
There are wide. bandwidth 
microwave links which are 
capable of transmitting video 
images directly Dut these are 
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relatively expensive, With some 
expecdimentation, it should be 
possible to capture 2 frame of 
video anck store it locelly in 
memory, The image dara would 
then be clocked out of the 
memory at 2 slower speed 
within the 1200 baud data rate 
Rmiaiion and transmitted aver 
the i18MHz link. At the 
receiver end the image would 
be reconstructed in a similar 
wily 10 2 standard Facsimile. 
This type of system would, of 
course, require considerable 
development. Obviausty cach 
Frame would take same time to 
Eranismi: and there are 
important issues relating to 
synchronisation which would 
need to be looked at. 


Coming up next 
month... 

We have covered some basic 
ideas and points to be borne in 
maind when using the 418\1Hz 
modules. Next month we will 
look at some actual experimental 
ciecuits you can dui. 
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Alan Simpson looks at the exploding world of 
telephone cards. 


he. origins of the payphone, and in 

tum the exploding world of telephone. 

cards, clates back to 1884. This was 
when the Posimaster-Gereral took the 
important decision to allow relephone 
companies to set up ‘call offices* or 
telephone stations availible far the use of 
the public. At dre dme, urere were only 
ground 13,000 phones in use, and these 
were confined 10 75 towns and used by 
iarec firms and well-to-+te households. It 
was thanks to that decision that a whole 
sector of society, to whom the new 
technology was lareely only a rumour, was 
allowerl access to the telephone, 

it is worth remembering that BY currently 
operates Over 140,000 public payphones — 
from remote Welsh villages to airport 
ierminéls, On the private rented! side, there 
are over 200,000 units in use in bars and 
horeis. plus an equally impressive number of 
payphones in private households, But that is 
not all, as anyone trying to walk through 
cluttered City centres will nate, rival phone 
companies such as New World, with aver 
8.000 phone boxes. and Interphone jase’ 
for space with BL. 

But before the present era of the good, 
bad and downgghi ugly telephone kiosks, 
much development has taken place. By 
1906, peaple were becoming familiar with 
the tenon ‘silence cabinets’ which were 
cquipped with a handset (the receiver and 
speaking paris were sepanite), a coinbox 
and a set of instructions, All calls bad to be 
made by the operator, anc paid for in 
aivance. Prepayment boxes were not 
introchiced untif 1923 which freed the rale 
of the operator in collecting fees. Kiosks 
even ihen were judged to be unsightly and 
had 10 remain inside buildings. 

A milestane in the development of public 
payphones wus reached with the 
introgluction of the ‘Button A and Button B' 
prepayment coin hox in $925. This allowed 
the coins 10 be deposited into the cash hox 
and the call trunsmitted. Ifa call could not 
be connected, or if there was no reply, 
callers pressed Button B to get their money 
hack. The mechanism was originally 
designed! to check the presence uf ovo 
pennies by a weighing operation. It was sec 
KO a minimum acceptable weish: for the 
coins as 7t safety: margin, butas the fee was 
eradually incréase<| to 3d and then 4d, the 
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safety margin became smaller and 
eventually unaccepiable. To overcome the 
problem a new mechanism: was devised 
which checked three pennies by weight, 
and waited for che insertion. of the fourth 
penny before allowing the call, The system 
required littte additional cauioment but it 
could not be adapied for an increase 
beyond four pence. 

The first versions of ‘pay-on-answer’ 
phones were introduced in 1959 followed 
By a cidical nove to eléctronics in 1985. 
This was when BT embarked on a £160 
oiillion programme to replace the:much 
admired red phone boxes znd the ok! pay 
on-inswer mechanisms with the madem 
blue paypoone, Today, the UK's public 
payphone service is fully electronic anc ail 
dial models have been replaced by push- 
bunons, These phones allow you to pay by 
cash, Phonecards, BT Chareecard anc 
credit caurcis, in fact almost everthing 
excep. barter. They can be managed by 
computer remately with sensors 
automaticaly reporting all faulis affecting 
service, when a problem such as a blocked 
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coin occurs. In addition, the usase of each 
phone cin be logged and snalysect as well 
as keeping tabs on regular ult incident. 
Certainly, the move towards cashless calling 
has led to a major cut in crime against 
payphones in recent years 

But in this day of mobile phones, just 
hovw important are payphones? ‘Very 
scenis to be the answer. It appears that the 
familiacicy of mobiles and payers has made 
us il] uware of the need io keep in wouch. 
Mobile phones, according ta those who 
know ahout these things, have a fragile and 
ironically ‘public’ qualit. which you don't 
find in a pay booth, which is stabie, solic 
anu semi-private. Apparently: these factors 
can affect the way we speak and the 
subjects we choose ta talk about. Mobile 
phone users are on record as saying that 
they use theic mobile for brief, keeping in 
touch calls and ‘L want you to know how 
busy | anv iype cails, to more relayed ‘I've 
gut ail the time in the world to talk’ calis — 
and presumably; plenty of phone cards 
ancd/or cash! 


From Optical To 
Microchip Technology 


BT Payphanes, alang with ali other 
payphone operators, is moving from eptical 
to microchip cand technology together with 
running high prolile trials of Mondes, 
elecironic cash in the form of rechargeable 
payment cards. Other BT developments 
include dataport payphones and puvfax. 
Here airport lounges are being equipped 
with datapon payphones where travelling 
executes can plug in their taprop 
computers or fax machines, slide their 
credit Gund into the phore’s swipe reader 
and send the information back to lyase. 

So what exactly is a phone car}? 
According to inttustry expert Ralph Adam, 
unlike 2 stamp or 2 coin, it can be anythine: 
pre-paid stored-memory (magnetic. 
holographic, electronic, inductive, etc.) pre- 
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paid remoic memory; and post pyicl. But it 
can also be a credit/debit card or anything 
else that Jinks in to telecoms networks, 
Phone cards were Grst introduced in Italy in 
1976 — although their pre-history goes back 
over a hundred years to telephone stamps 
and iokens which served much the same 
function, The earliest IC ecards appeared in 
the 80's and were soon foliowed by 
pramotional (advertising) cards — and the 
expfosion of issues that resulted. 


Coilectors 
of the World — Unite 


Over the past ten vedas says BT, phone card 
collecting has become one of the worid’s 
fastest prowing hobbies — there are thought 
io be berveen evo and iour million 
coliectors world-wide. Research conducted 
in France estimates thac'20% of the 
population collect something — stamps, 
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pins, cards, coins —anc that four in five are 
men. Owing to the wide range of phone 
curds available throughout the world, new 
colicctors tend to specialise in certain areas 
of interest — 1c. some coliec: BT intemal 
cards, others Disney curds, whilst some 
collect along themes of transport or scenery. 
Other matters of fact fom BT include che 
news that in Japan, 30% of cars solet are 
never used, and that the most valuable card 
ever produced by BT is naw worth £2,500 
and marks a golf tournament in Scotlanct Ar 
the same time unused mint cards command 
a greater price, and obviously those curcts 
with 2 lower production cun or with an 
accidental error are more valuablé than 
general issue cards, BT's own collectors club 
— Phonecard Direct — has over 5,000 
members who regulariy purchase cards. It is 
estimated that there are 50,000 collectors in 
the UK and the majority of these collect 
usedl cards. 
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A good example of the ‘celebrity’ card 
was that recency issucd by First ‘Felecom 
Which featured Gary Buriow, the Také That 
penonaity This particular venture is being 
cun in conjunction with The News of the 
Word, Vodafone and the well kaiow publicist 
Max Clifford Probably the organisers are 
hoping 10 emulae the premiums enjoyed in 
the US when a $1,000 Efvis Presley card has 
change! hands at $400,000. Though given 
that the winning best card produced last 
year in the annual Cardex Awards Schenie, 
“Fvo Sheep Swooning’ fram NZ Telecoms, 
somewhat more inventive cards win the 
industry prizes. 

At the same time, pre-paid mobile cards 
are expenencing high growth. In face the 
recent: GSM conference in Cannes, South 
France (noboiy ever stages a major 
conference it seems in Milton Keynes arc 
Eastbourne) could well have been 
designated the Pre-Paid GSM Conterence 
with companies such as Tandem Computers, 
Motorola , Nokia (whose beach party | 
fearucing the Lemiigrad Cowboys stunned alt 
present ind mast resiclents along the Med 
coast), Hewlen Puckari!, and Bosch 
‘Jélecoms dominating the proceedings. 


New Age Phone Cards 
Last vear saw the arcval an the UK scene of 
pre-paid phone cards fom Norweb 
Communications who have linked with the 
high charged US Teleservice Group 
Smartalk. Available from authorised outlets 
in units henween £1 to £20, ihe cards rather 
than holding the appropriate number of 
units purchased which are then deducted 
from the card each time a call is made are 
sceond generation cards. These differ from 
the earlier types in having ihe value of each 
individual card held in 2 central switching 
unit rather than in the carel itself. Lisers 
access the service by dialling an 0800 number 
followed by a PIN (Personal Identification 
Number). ff the PEN rumber is valid, the 
user chen continues to make the call, 

It is ne wonder chat the pre-paid phone 
card marker is generating a fot of heat with 
companies such as Interslobe, New World, 
TCS, First ‘lelecom. Worldcom International 
and Word Telecom making much of the 
running. As international! card producers 
Landis & Gyr and Gernplus can rapidly 
confirny. In fact the Euradata team recendly 
claimed thai the European market for 
telephone cards is currentiy worth over 
USS$3 hillion and likely to rise to US$ 4 billion 
by the vear 2000 with mast of this growth 
coming fronv increzsed use of prepaid 
remote memory cards. In the LS, the value 
will reach LS$570 miilion by 2000, an 
increase of same 657%5 in just unree years! 

Certainly the new generation of phone 
curds are backed by very high powered 
technolosy: New World clainis thar digital 


communications platfarms are 


revolutianising the way our phone calls are 
handled and the speed and volume of calls 
which can be processed at any given 
moment. The larte telecoms compantes are 
investing in bigeer and berter platforms to 


_ ensure that their customers not only get fast 


call response. but chat value added services 


Photo 3. New: ‘World offer‘an 
‘alternative ‘to the mare : 
common BT public’ payptrone 
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ace also available such as voice promis, 
voice and fax mail services, message 
delivery, pre-paid telephone card recharging 
and interactive platform and database 
functionalic: 

In essence, a platiorm is a network of 
computer harcdwure which consists ofa 
CONMIPUter acting as a central dara source £0° 
4 number of other computers which answer 
and process calls. A telephony platform is 
connected directly into 4n operators 
nemvork vin F1-Pl coumks which carry calis 
to and from the platiorm using an 
appropriate protocol e.g. DASS2 or C7 
(S87). Any call bound for the platform 
which originates from an IT#S (international 
10!) free. service) will be routed via the 
network aperior to ihe plaiiorm ina 
manner which camices set-up information to 
the platform hy clirecting the call io specific 
DDI, anc dictares what application to stan 
running. This ensures chai a nre-paid card 
halder receives the appropriate voice 
prompts to action out their call. 

During the call, there are several points of 
interaction where the useris requested for 
input which is achieved by DTMF signals 
(dual tone multHrequeng’. The data 
received during this.interaction is validarec! 
by the central dara base ‘and dictates the 
flaw of the call. New World claiin 
develupments in platform technology are 
fast moving, and it will not be long before 
speaker indenendent voice recognition, 
allowing tor the comprehension of a range 


of dialects, and database interaction are i editor's decision will be final. Prizes are noc 
common faciors of telephony life. > exchangeable for cash. 
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So for mest callers, phone cards are good 
news, but maybe not lor hotel operators who 
often do their best to make lite difficult if not 
impossibte far cart! callers. For users, the 
main choice ingredient is for cheap telephone 
calls. But pre-paid card suppliers will have to 
stay on their toes if they want 10 remain 
conipetitive. Soon the intemetand Smart 
cards with @-prese facilities will offer attractive 
alternatives — phoning home will not only be 
easter, it will-also certainly be cheaper. 


Win a Phone Card 


But don’t rake our word for it, You have the 
opporiuniry to win « New World payphone 
cart. We have one £10 card, ewo £5 and 
seven £3 cards to awantto the first ren all 
correct answers drwn out of the editor's 
venerable har received for our competition 
‘Calling all Cards”. 

All you have 10 do is to complete the 
coupon, correctly answerine the four 
questions, or send your answers on a 
postcard or back of envelope. Don’t delay — 
all eritries must be received by 30th June 
1998. Send your entn; remembering to 
include your name and address, to the 
address printed on the coupan. 

Piease nore that emplovees of Maplin 
Electronics, associated companies and 
famiiy members are not eligible to enter. In 
addidon, multiple entries may be 
disqualifiecl. The prizes will be awarded to 
the first allcorrect entdes drawn. The 
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CALLING ALL CARDS 
COMPETITION 


Answer all die questions belt, ticking one 
box for each question. 
i.Céerlain pbonecards provide additional 
services, These thchude: 
(| Ability. co. send fax-mail 
(! Provide an autematic hotline to 
_ The’Spicé Girts. 
(i Allocate free World Cup tickets 
2 Mast cards inchide a card number! 
~_peisouerl identification inanbel: Hop many. 


munbers can the average person remember: 
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4 Which is the mast dpuainic narket for 
a Bint cards? 
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A selection of the most ip 


Why doesn’t 
lightning and thunder 
occur at exactly the 

| same time? 
Thunder and lightening always pccur 
tagerher in a sterm. Bui the light-from 
the lightening travels faster than the 
sound from the thunder so the light 
reaches you first. The speed of light is 
300 thausand metres a second while 
the speed of sound is only 340 metres. a 
second (or 761 miles an hour). Light 
travels so East it reaches you almost 
insiantaneausly while the sound trails 
alone behind. It takes abour five 
seconds to travel one mile so by 
counting the number of seconets 


beaween the lightning and the thunder... 


you can calculate how far away the 
storms Is. 


When was the 
wellington boot 
invented? 


lesend has it thar the wellineton boot 
was specifically inventec! for the Duke 
of Wellington. But it is more likely he: 
just popularised the sive. The first 
wellington boots were leather anil usedl 
at the battle of Waterloo in 

1515. The first 

compiuny to sell 

rubber wellies 

startect in 1863. bur 

in 1857 dir 

Lochigion patented 

a boor made of 


feather. 
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opular:questions that jpeople ask 


Why does miik expand 
when it is cold? 

Milk ts actually mainly made-up of water 
which expands when it freezes, This is 
because the molecules fon 

in water rearminge 

themselves into a 

crystal siruciure 

which takes up more 1 

space than. 

the narmal, 

liquid 

Ssimiciure 

of water.- 


smell? 


~The technica! name for 


a ‘fart’ is actually flatus, 

which is where the word 

flatulence comes from. (aN 
Flatus is caused because === 
the large intestine ferments undigested 
food, releasing the pases nitrogen, 
carbon dioxide, oxygen, methane and 
hydrogen sulphide. The last three are 
produced in quite small amouns and it 
is the methane and hydrogen sulphide 
which cause the smeil. 


Bring sc ail back, including what is in the 
toilet! — although urine which is often 
dumped overboard. Rubbish is carefully 
stowed in containers and NASA is 
developing a ‘trash-compactor which, 
like a scrap yard squasher, will reduce 
the size of rubbish in the confined space 
abount the orbiter. 
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Why dees shaking a 


bottle of fizzy drink 
make it fizz when you 
open it? 

Fizzy drinks are full of carbon dioxide - 
the gas that makes them fizz. This gas is 
dissolve! in the drink like sugacin a cup 
of tea. However, it gradually leaks our 
anc collects in the small space between 
the bortle cap and the drink — called the 
heacl space. Usually when you open a 
borde of drink, this pas cain 

escape easily and vou afien 

hear a sliche psssht. But 

when you shake a bottle, this 
undissolved cirbon dioxide 

gers mixed up in the drink 

formings pockets of cirbdn 

dioxide. When you open 

the hottle, these packets 

rocket to the top of the 

bottle taking some of the 

donk with them. This 

drink then flows out over 

the top of the bore. 


ABOUT 


SCIENCE LINE 


Science Line was stariect in 

March 1994 during the 

first science week, and is 

an etiucational charity 

funded bv the National Loiten;, Welcome 

Trust, the Roval Society, OST (Office of 

Science and Technology), same of the 

research councils anc Channei 4. 
Telephones are staffed by science 

graduates from various clisciplines, and if we 

are stuck for an answer, we have 2 ciarahase 

of 1000 experts who have volunteered 10 

help us out We cin be contacted on the 

number shown below (calls charged a1 local 

rates}, and our lifes are open imom pm to 


} pom Monday to Fridays. 


Just aver G4 of all calls are answered on 
the day, with che rest nenmally within 4 week 
—afier adequate research. 

The average age af al) callers is 28, with 
64% of callers being male, 33% of questions 
are physics or astrunonsy related, 35° 
biology or medicne related, 10% chemistry, 
and the rest on environment, engineering, 
jechnulory, geology and allied subjects. 


| Tel: 0345 G00 444 








Fyou use graphics or 
) desktop publishing 
packanes, you're probably 
familiar, in name at feast, with a 
vast number of graphic fle 
formats. GIF, TIFF JPEG, BMP 
WMF, DRW CDR, EPS, AI — the 
list seems néver ending, and to 
many PC users this is a source 
of some considerable 
confusion. So how does one 
eraphic file formar differ from 
another? lf your graphics 
package supports fots of 
different formats should vou 
stick with its native: format or 
export toa more ‘standard’ 
formar? And how do you 
convert files from one-fornat 
to another? Let's take a look. 

Fist of all, it’s appropriate to 
consider why chere are so 
many different formats. To a 
degree it's a case of companies 
devising their own format with 
no regard to what orher 
companies were doing or ta 
standardisation. However, this 
isn’t the only reason for the 
proliferation of formats — 
different fonmas are 
sometimes designed for 
different purposes. ‘The most 
fundamental difference is 
benveen raster or bitmapped 
formats and vector or object 
onented formats. 

A bitmapped file contains the 
colour of every single pixél in 
the entire image. As such, it's 
ideally suited 10 photographic: 
images and will be the npe of 
file produced by scanning 2 
document. Generally speaking, 
bitmapped files take up 2 lot of 
space, although the size 
doesn’t depend on the image 
complexity and, if you forget 
compressian, it’s pretty easy to 
work out how large a file will 
be for-a given resolution. 
However, the had thing ahout 
bitmappect files is that you 
can't scale the image without 
either loosing information (if 
you reduce it in size) or 
introducing ‘japeies’ dF you 
increase it in size). They're not 


TEETITIIITTITi Tithe 





SO 





WAVE 


| | | 


FOO COCHHOSHECHOH LOCH AHF O28 ® 


by Mike Bedford 


_ This month I’m going to guide you 

‘through the graphic file form jungle to 

_belp you differentiate your TIFFs from 
your JPEGs. 


easy to edit either. Actually, 
that’s not stricthy true — it’s 
easy io make adjustments to a 
photograph such as increasing 
the contrast or eliminating 2 
colour cast, but it's not easy, 
for example, to move a line in 
a technical iflustcation. 

An object odentest fite 
contins information 
descnbing cach of the objects 
which mike up the image. So, 
for example, ir may contain the 
co-ordinates of both ends of 2 
line, its thickness, its colour, 
and details of any ‘dashing’ 
pattem. Similary, it may — 
contain information about the 
font, point size, colour and 
contents of a text object. So, 
the size of the file wall depend 
on the complexity of the. 
eraphics — there’s no way of 
working Gut how large it will 
be although, except ior very 
complicated images, they'll 
normally be smiutiler than 2 
comesponding bitmapped file. 
Object oriented files may be 
scaled without loss of 
information or the 
introduction of ‘jaggies" and 
they're easy to edit. Object 
oriented graphics packages 
(generally called drawing 
packages as opposed to pain 
packages which handle 
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Some Common Fite Formats (0 = cbject-orientated, B = bitmapped) 


Adobe Formal — proprietary format. 
Vandouws Bitmap ~ Windows & OS/2. Optional lossless compression (not partourany Met compression ratio}. 
Corel Braw — propdictary format, 


proprietary format 


Joi Photographic Experts 


Data Exchange Foonet. Devcloped by Autodesk for AutoCAD. 
Postscript — a printer format. 
Graphics Interchange Format — efficient bossicss compres SSSGN. Used for tmages an the Veh, 
Group — features lesty compression. Used ior photogrephs on the Web. 
Kodak ProtoCD — stores images at 2 range of resotviions vathin 
Created by Xsoi for PC Paintbrush — now a peneral purpose format. Opicuisl fossless compression, 
s Fitz Format —_optionai josslsss compression. 

Terga — one of the first formats to citer 24-bit coknu, Optional losstess compression. 

Windows Meaile — cen be used as either an object osentatad cx @ bit mapped foe: No compression. 


binmapped files) allow you to 
select and modify each object 
individually: 

One other difference 
concems compression. A 
nurnber of graphic file formats 
have built-in compression but 
there are two distinct methods 
of doing this. Some use so- 
called fossless compression 
which means that compression 
doesn’t affect imave quali. 
Orhers use a jassy compression 
mechanism in which information 
is Jost: When you save.an image 
in this wpe of format you have 
wy decide on ihe compression 
ratio. IF you pick a large 
number you get 2 small file but 
a poor quality image whereas, 
ifyou pick a small number you 
end up with 4 large file ancl a 
better quality image. 


Choosing 
a Format 


Using the information we've 
seen so far in canjunciion with 
the table, you should be able to 
Start tO make some decisions 
about which format to use. If 
youre handling photographs 
use 2 hitmapned format and if 
you're working with technical 
iRustrations. use an object 
oriented format-If you want 2 


one file. 
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high quality result stick with 
lossiess compression whereas if 
it's Mare important ta have 
small files, go for lossy 
compression. Bul even 50, 
there's still a Jor of choice so 
what should you use? 

First of all, save your files. in 
your sraphics package’s native « 
forniat, So, for example, if you 
use Corel Draw, save your work 
as a .GDR file. This way, you'll 
know for sure.char the filé 
format supporés everything in 
your drawing. However, if vou 
picked another format this nmiat 
nat be the case. To take an 
extreme example, some early 
formats didn’t support colour 
so if vou picked this type of 
format, you'd foose ali your 
colour information. 

However, there is a case for 
using a more standard format if 
you're sharing data with others. 
For example, whereas .CDR is 
now relatively standard in the 
realm of PCs, it is much less so 
with MACs or- UNEX boxes. But 
rather than saving your work in 
2.more universal format. 2 
much beer solution would be 
to Save itin the package's 
native format and export 10 
another format as a separate 
exercise as and when necessary. 


Converting Files 
Tatk of expoming in a different 
format brings us io the topic of 
ile conversions. An obvious 
wary of doing this is to use 2 
graphics package with an 
exrensive repertaire of 
supported formats as an 
intcomediary. Simply import in 
one format ancl expart in 
another format. But beware, 
especially in thée-reatm of object 
orentect formats, that you may 
loase some elements of the 
image depending on what 
features the formats support. 

Alternatively, you can buy 
packages specifically for 
converting between graphics 
formats and same of these are 
available as public domain or 
shareware offerings. As a final 
comment, vou should be aware 
thar vou can conver from 
object oriented to bitmapped 
but not vice versa. Actually 
that’s not stricdly tue since 
Some object oriented formars 
support bitmaps as objects, but 
really, this is just dismuising a 
bitmap as an object oriented 
drawing. ‘Objects’ such as lines 
or text within the birmap 
obviously don’t become 
individually eclitable. 

That's ali for this month. We 
atready have a number of 
topics lined up for the caming 
months, but if you have 
anything you'd like to be 
covered, do drop us a fine. 
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Past and Present 


Douglas Clarkson looks at modern day weighing 
technology in the concluding part of his series. 


Electronic Weighing 
Technology 


The evolution of electronic weighing 
systems has resultexl in the weighing 
process beine much mure rapid and with 
the potential of greater accuracy: In 
electronic balances, two main technologies 
are essentially used — that of the foad cell for 
low to intermediate accurmey and force 
mator systems for intermediate to high 
accumcy. Force motor svsiems are almost 
exclusively used for high precision in 
laharatory type appfications. 

As with any measurement technology, as 
the resolution of measurement increases, chis 
is also associited| with rhe increasing charice 
ol measurement error. However, the very best 
endeavours af modem electronics coupled 
With relinements of mechanical structures has 
relentlessly driven down the contribution to 
emors associated with the weighing process. 
Adclitionally, there remains a core of good. 
practice to ensure that methods and 
emironmental conditions do not degrade the 
potential accuracy of che modern high 
precision laboratory weighing systems. 

Precautions with stability of work surface 
relate principally to the degree of accuracy 
of the work requiréd. Laboratory balances 
are wpicaliv described as, for example, 2 nwo 
place balance, or a three place balance. as 
indicated in table 6. 


balance, the deeree of accuracy of readings 
will he largely dependent on the physical 
stahiliry of the measurement surtace. 

: 6 Generully within work areas, the comer 

: “areas provide the most rigid work pisces. 

: Balances-should not be exposed to direcz 

: suniighi or deafis fram windows, doors or 


100.000, 


Balance Description Resolution 


ONE 0.1 2 
ThwYvD 0.01 £ 
THREE 0.001 g 
FOUR 0.0001 g 
FIVE C.0X0i g 


Table 6: Relationship between balance 
déseription and balance resolution for 
taboratory balances: 





Thus’a balance which indicates 3.472¢ 
would be described as a “three place balance.’ 
The weighing surtace should transmit as 
few vibrations as possible, While the user 
environmen aifects all balances to some 
extent, Considemtion of local vibration 
usually becomes a concern from three place: 
balances and above, so that fora five place 


i00.015g 
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codling fin outlets of other equipment. The 
leniperature variation of the measurement 
area should be minimised. ft will also help if 
ihe balance is always lett switched on. It is 
important to ensure that the balance is 
correctly centred using the bubbie-in-circle 
indicatar, othenvise the correct component 
of the loading force will nor be correcthy 
zpplied to the weiehing platfonn. 


Nioisture 
Gain/Evaporation 


The ven’ nature of the sample, however, can 
cause changes in mass to be detected. A 
hydiroscopic sample such as dricd silica-gel 
can absorb water from the stmosphere and 
hence show a weight gain. Conversely an 
open aecked vessel containing a ficuid 
samipie such as water is prone t 
evaporation. The lateer effect can largely be 
countered by using a marrow necked vessel. 
With balances of high resolution, effeces 
besin to be manifested due to ather factors. 
One of these is due to temperarure 
differences berwcen the Bask and the 
interior air of the balance. Where the flask is 
at a higher temperature air will rise over the 
flask and. appear to make the sample lighter. 
Conversely, with the flask cooler, air will 
tend to be cooled against it and as a result 


100.000, 


100-120g 


Figure 5. A demonstration of the static buoyancy effect of alr. 








fali since it is of greater density — leading to 
an increase in the Bask weight..In practice, it 
is advisable that samples should be allowed 
(9 acclimatise to laboratory temperatures 
before being weighed, 


Electrostatic Effects 


Where the fiask becomes clectrosratically 
charged with reference to the balance pan, 
forces of clectrostalic atiraction or repulsion 
can opemte — thus causing an error in 


Calibration ‘Weight 
Weight in air 100.000g 
Density 8000,00K g/m’ 
Volume 12.5cm? 
Buoyancy. of displaced air 6.015g 
Weightin vacuum 100.0152 


Table 7; Relative value of buoyancy effects in walght of anatytical samples. 


abserved values. The use of plastic weighing =? 


vessels, where the rélative humiclity is less 
than 45% can increase the likelihood of 
such effects being introduced. If the fiask 
has acquiretl 2 negative charre relative to 
the upper area of the balance housing, it 
can Jead to 2 cownward force on the Hask. 
Conversely where the flask has'a positive 
charge, it will experience an upwards 
atomctive force. in general, plastic with law 
conductiviry presents more of a prablem 
than glass and the bese function is generally 
iound with metal weighing vessels. Plastic 
vessels rend co be wilely used since they 
are cheap, lightweight, and can be partly 
transparent for observing uid level. 


Static Buoyancy 


Most weighing is undertaken without 
consideration of the static buovuney effect 
of air. AS un example, a calibration mass of 
100g placed on a balance in a beaker anil 
balanced with a 100g of water in an identica! 
beaker as indicated in Figure 5. Ifthe 
masses are comparect in a bell jar with the ; 
air romoved, then the arm with the water, 
the fess dense subject, will appear heavier as 
indicated in table 7. 

The correction for air buoyancy can be 
described for practical purposes as:- 


ni = R¢1-</8000) {C1 -afa) 


where m is the trué mass, Ris the balance 
dispiay, a is the density of air and d is the 
density of the sample. It is-assumect ihat the 
density of the calibration mass is 8000 Ke/m*. 

The top line component can be 
consitléred to arise due to the face thae the 
effective mass of the calibration weight is less 
than its stated value due to buoyancy effect, 
and without this correction, the batfance will 
be ove, reading the value, The term on the 
bottom fine is indicating that the ectual 
indicated mass of the sample will be less than 
its true weight due to buoyancy effects. 

In an exaniple, for a 200g mass weighed 
in air with a density of 1.2029Ke4m' and with 
sample densivy of 2.6¢/cm’, the ue mass of 
the sample would be 200.0625g — an error 
Of 0.03%. This fevel of error is usually nox 
corrected for routine work and is identified 
a8 a systematic error. For weighing very 
dense materials such as goki with a density 
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Water 
100.000¢. 
-1000.00K g/m? 
100.00cm? 
0.1203 | 
100:12g: 


of 19300 Ke/m’, a ue mass of 700¢ would 
indicate 199.9824@ with the same air density 
value. These effecs are well known and can 
be corrected for if required. However, for 
balancés with high resolution these intrinsic 
errors of buoyancy are much greater than 
the intrinsic accuracy of the balance itself 


Gravity Variations 


The centrifugal acceleration on the surface 
of ine earth tends to produce a component 
of acceleration away from the centre of the 
earth — like the force experienced on 2 
roundabout in motion..-The Component of 
this force is greatest at the equator and acts 
against the force of gravity, and has a typical 
value of 0.0537m/s* compared with the 
nominal acceleration due to gravity of 

9.81 m/s*_At the poles, the component of 
centrifugal acceleration is effectively zero. 
‘This Factor tencis 10 provide for an increased 
value of g at die poles campared with the 
equator. There is also a smal) component 
due to the fact that the poles are slighdy flat 
which also tends to increase gravity slightly 
there though the difference of only 2?km 








between equatorial and polar ractius implies 
a relatively sniall effect. 

Of more significance is the effect dut to 
the height of the balance above the earth — 
with che force of gravity depending on the. 
inverse square of distance of a mass from 
the centre of the earth. Art an elevation of 
1000m, the value of acceleration due to 


: gravity will be some 0.03% fess. Using: the 
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same logic, it can be shown that a balance . 
which is calibrated co indicate 200.0000g ax 
ane level.of a building will register 
199,9993¢ if it is miscd up 10m. Fora 1000m 
change in level, the 200g mass would 
indicate 199.93722e — a difference thar 
would be easily detected using balances of 
relatively law resolution. This is why it is 
important that balances are always 
calibrated using weights of apprapriate 
accuracy at the locations where they 2re 
used. If this is not done, then significant 
errors can be intrexiucecL There can also be 
local variations, due for example.to che 
proximiry of mountain ranges. 

It is always assumed, that while-the value 
of the acceleration due to eravity varies with 
latitude and with height above sea level, its 
value will be essentially static aca given 
location. There will bea range of effects 
which will introduce barely detectable 
effects due to the orbit of the moon around 
the earth, the motion of the tides on the 
suciice of the planer and che change in gir 
density in the atmosphere: 

The moon's orbit round the earth is 


= actually elliptical with its distance from the 


earth varving berween 363,00Gkm to 


STRAIN GAUGE/LOAD LEVEL 


ary oe aueeeenee eee eee 
Py, wa otc eeten! Ox ne ee AS, 
fa wre 
ae Atatetss 2. @ 


Cra ire am 


= STRAIN GAUGE 

= PAN SUPPORT 

= LOAD LEVEL 

Resolution up ta 20.000 poinis 


Figure 6. Theory of strain gauge/fload cell technology welghing systems. 
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Phote 16. A range of load cell devices used in a wide range of Industrial weighing 


applications. (Courtesy Avery Barkel) 


405,000km. With a few simple calculations, 
itis possible to indicate that the change in 
mass reading of 2 2008 mass calibrated at 
Closest approach (oa measurement made at 
furthest approach is of the omer of 
0.000158. However, it is only as balances, 
have been made more sensitive that the’ 
possibiliry of detecting these effects has 
become possible. 


Electronic Measurement 
Technology 


It was from the 1970's onwards that 
heralded the introduction of electronic 
means of measuring weight. One of the 
complications of this reechndloey was the 
fact thar an electronic system involves 
making a comparison with a reference 
calibration, which had been assunied to 
have been undertaken at the same point of 
measurement With the previous systems of 
convenional balances, where the force on 
the fixed known mass was equal to that on 
the tinknawn mass, this implied that ar 
balance the value of mass measured was 
independent: of the force of eravitv. Such a 
canventional balance could have been used 
quite successfully on the moon 1o weigh 
unknown masses 25 long as the unknown 
mass could be balanced exacdy by a known 
mass. It is important theretore, that 
electronic balances should be calibrared ar 
the location they are used. Such calibration 
can be hy use of extémally applied weights 
or internally loaded types — the latter a 
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feature of a so called ‘verified balance’. 

By far the langest number of weiehing 
devices use strain eaugedoad cell technology. 
A resolution of 1 in 20,000 is nipically passible. 
such a sensitiviry could, for example, be 
used to weigh 0 10 20Kg on 1gm divisions or 
i to 20 metric tonnes in Ke divisions. 

The basic principle of the load cell is 
indicated in Figure 6. The downwards force 
on the pan suppor (P5) applics a force 
across 2 lower support on which is placed 
TWO Strain eauges. The relative cdeformurtiaa 
of the pro strip gatges increases as niass is 
loaded onto the pan. The signal fram the 
strain gauge is amplified accordingly: The 
signal response of the strain ganie has a 
component of nomtineariry which is 
compensated for in cach individual balance 
by a customised linearisation fimoion which 
is typically built into its Armware. 

A key feature of the design of such load. 
cell srrucrires is the design and manufacture 
of the associated physical structures of the 
assembiy. This has a key role in determining 
the intrinsic srabilicy and repeatabilicy of 
measurements. Thus no matter how 
advanced the eleciranics may become, there 
will ahvays remain a crucial role for good 
mechanical design. Photo 10 shows a range 
of load ceil devices used in a wide range of 
industrial weighing applications. 

In the analytical balance, typically 
required for resohition of Img and higher, a 
different weighing technology is used 
namely electromotive force compensation, 
as indicated in Figure 7. Resolution of ene 
part in 5,000,000) is eypied! af higher order of 
resolution of such cevices — corresponding, 
for example, to weighing 500g with a 
resolution of 0.000 ig. 


this principle allows the highest resolution 


Figure 7. Anatytical bafance using electramotive force compensation for a resolution 
of img or higher. 











: dssues of ‘Equilibriun' published by The 
. International Society of Antique Scale 
Collectors (see Points of Contact) 
Weighing the rivht way with METTLER: 
The proper way to work with electronic 
analytical and niicrobalances, Mettler 
Toledo, 1989. 









Points ‘of Contact 

The International Society of Antique 
Scale Collectors 

Membership, Enquirits 

Ron Wilkinson.:28 Foxhill Road, 
‘Burton ‘toyce,- Nottingham 

'NG14 ‘SDB. Jel 01159 312480 
Avery Berkel, 

Foundry Lane, ‘Smeatinyick » Wartey 
West'Midlands (866 2LP 

Tei 0121'558 4112 

{Contact for. miseum R.M Cooper) 
Mettler Toledo 1 ta... 

64°Boston' Road, /Beaumont‘Leys, 
Leicester (LE4 AW ‘Tel 0116:235 0888 






Photo 11, Range of both load ceili and force 
motor welghing batances manufactured by 
Avery Berkol, (Courtesy Avery Berkel) 






The weight communicated to the weighirieg 
column is compensated for by force in coil 
C, with sufficient current passing through 
the coil to exactly balance the force an the 
weight. The photocell C determines the 
point af equilibrium with electronic: 
feedback of reguiator S determining the 
value of coil current required to achieve 
equilibrium, Alkhough the basic principie is 
simple, the design of any such unit is 
considerabh more.complex than that of 2 
load cell of comparable scale range. 

Photo £3 shows 2 range of both load cell 
and force mator weighing balances 
manufactured by Avery Berkel. In 2 very 
competitive markerplace there is continual 
drive towards improving performance and 
reducing or maintaining costs of systems. 

Photo 12 shows a range of laboratory 
balances manufactured by Mettler Toledo —a 
specialist in high accuracy igboratory balances. 


‘Photos 12a, 12b and 12¢. A range of laboratory balances 
manufactured by Mettler fotedo - a spectalist In high 
accuracy laboratory balances. (Courtesy Mettler Tatedo} 










The Avery Historical 
Vuseum 


The long association of manufacture of 
weighing cquipment at the Soho Foundry 
site in Birmingham is represented in part by 
the presence of the Avery Historica! 
Museum on the premises of the current 
firm of Avery Berkel, part of the GEC 
industdal sroup. The museuni, founded in 
1927, houses one of the finest collection of 
weighing apparatus and machines to be 
found anywhere in. the world, Visitors are 
very welcame 10 come and view the wide 
range of exhibits. Tours of the museum 
however, require to be made by appointment. 


Further Reading 


The mechanical pivestigations of Leonardo 
Da Vinct, by Ivor B. Hart, Gniversivy of 
Califamia Press, 1963 

Scales and Weights: A historical outline. by 
Bruno Kisch, Yale University Press. 1963. 

A short bistory of weighing, by L. Sanders, 
Avery Berkel, The weights and measures of 
England, by RD Connor, HMSO, 1987 

6000 veurs of development, by RM Cooper, 
GEG Review Vol 9, No 3, 1994. 
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accu with 2 pite of 
‘sutus’ maint 
germanium uunsistors, | 


hact to test them quickhy to 
scfect those good enough for 
maintaining nity vintage wireless 
collection. This tester was 
develope! io exploit the ability 
of an analogue multimeter to 
lest semiconductor junctions 
when the Ohms range is 
selected. Reverse leakage and 
forward current flow are 
qualitatively inclicated so that 
YOU Can separate working 
devices from defectivé ones. 
The tester is a simple switch 
box - the multimeter plugs in 
ene encl and ibe transistor ai 
the other. Flicking the switches 
periorms a comprehensive tesi 
of the transistor. See Figure 1, 
circuit diagram... 


Operation 

§3 tests reverse leakage of 
emitter base (EB) and base/ 
collector (BC) junctions, One 
multimeter probe is switched to 
‘A’ anc the other is switched to 
either ‘E’ or ‘C’. When connecied 
in the reverse sense, that is 
nesuiive {usually the red probe) 
to °B’ for NPN devices. should 
produce no reading for silicon 
(51) clevices andl a tiny reuding 
for germanium (Ge) devices. 
Same +Hegzed Ge types, such 
as the AFI17, clo have large 
reverse EB current flows. 

Si tests forward canduction 
for junctions FB and BC, with an 
operation similar to'$3, but with 
direction reversed (positive to 
‘B if NPN). This should produce 
a ood reading. An indication of 
gain can be made with EB 
forwan! biased by $4, and BC 
shorted by $5 which results in 
more current Bow: 

For EC forward leakage, S6 
correctly connects “E’ far nomi 
operation, that is negative if ihe 
device is NPN, and °C’ to the 
omer multaneter probe. There 
should he zero reading for Si 
devices anct 2 small feakage 
reacting for Germanium types. 
This should drap to zero if EB is 
simulrancousty shorted by S7, 

Polarity switching is by 52, ancl 
it may be necessary to -dapt the 
input terminals to suit your 
pardculir multimeter, Most 
meter proes fir 2am sockets, 
anc tt is worth remembering chat 
Most moving-coil multimeters 
really do give a negative output 
on the red probe. 

The tester does not check for 
leakage on four leeged devices 
where the extra tead is 
cunnectedl to scrcen/case such 
45 an-AF117. Obviously this.can 
still be checked conventionally 
with a mullimeter. However. it 
is worth noting urat such clevices 
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Godfrey Manning explains how to 
construct a simple switch box which 
can be used to check all those spare 


transistors lying around. 






are prone 10 dleteriorate with ace 
- the leakase current increases 

: regardless of the condition of the 
device, unused or otherwise. 


Construction 


lt is worth providing three 
options for connections to 
variads types of transistors. A 
flying-teacl with cracadile clip - 
ane each for ‘FE’, ‘RB’, 'C’. a 
iransisior holider‘sacket for 
wire-coded devices and a 
dedicated socket for TO-3 
power transistors, For 
convenience, } adcled a further 
three terminals on the side af 
the box which can be used to 
connect £4 an external tester 
@.p. gain measuring device. This 
helps ta mininiise connecting 
and re-connecting a device 
uncer test. $1 is a 4-pole (only 
3-poles used), 2-wny changeover 
switch 1o divert fom internal to 


Transistor under: test croc—clips (and sockets) 


SSa Q 
test = 


test 
S6b 4 


push to carice) leak 
in test 


when SS 


biased one 
_ Woy GOT 


c/o 


LEAK 
$7 =f TEST 


position 


bicsed to centre—cif 


DPDT c/o 


> -—— 


S3a 4 


REVERSE TEST 


Figure L Circuit dia#ram. 
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FORWARD TEST 
biased to centre-ofi 
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extemal tester as required, 

Furthermore, if.a digital 
volimeter is cofinectéd acrayss 
the “E' and *B* ‘ourput’ 
terminals during ein 
measurements it will measure 
the yoltage drop - normaliy 
about 240-300mV for Ge and 
around 600m¥ for Si chevices. 

Starr by drilling the box 
and fit all the hardware : 
components 
point Using either sinele strand 
er thin multi-strind hook-up 
wire.:-Alzermativels, coloured 
ribbon exble can be use, The 
trinsisior connections are by 
fving-leacds emerging throurh 2 
grommet. Ideally these chree 
leads should be sleeved as they 
past through the gramme , and 
additionally held with a tie-wrap 
for improved reliability: 
Heatshrink sleeving on all 
switch’‘connector renninals will 
alsa acid to refiabiliiw. 


Testing 


After adjusting your miullimeter, 
set $1 Gf fitted) to external, and 
connect 2 meter probe 10 one 
uansistor lead in turn anc! in 
each case verify zcro Ohms to 
the corresponding rerminal and 
no reading to the other uo 
terminals, Now set $1 to 
Internal and connect one meter 
probe to each transistor lead in 
turn and the other probe is 
iouched ro the ather rvo © 
transistor leads and ta each 
temninal. In all cases there 
shouted be no reading, 

Now connect the meter 
probes to their respective 
sackens on the iransistor tester 
and short the three ‘E’, *B’ and 
‘C’ crocodile clips and confirm 
there is no reading - whether 
pnp ornpn selected (S82), and 
all other switches at neutral. 
Remove all shorts except EB 
and confirm that there is a full 
scale cleflection when selecting 
in turin S3 (EB leak) and S-§ (EB 
forward current}. Ail other 
switch conditions should give 
no reading. With S2 selected to 
the apposite polarity repeating 
the tesi should produce the 
same result 

Remave ail shorts and 
connect.a known, gootl silicon 
diode across EB with cathode 





. Wiring is point-to-. 


cannected to the ‘B* leacl and 
set $2 to pnp. With $4 in ER 
position there will now he a 
forward current measurement, 
Now switch 82 to apn, and S4 
in EB position, forward mode 
no longer indicates a reading. 
but 53 in EB reverse cloes. 
indicate a reading. Reverse the 
diode so thar the cathode is 
now connected to *E’ eid, now 
$4 to EB will show conduction, 
but $3 to EB does not. Set $2 to 
pnp and S3 to EB witich will 
conduct and S{4{ to EB which 
dnes nor. Remove the dimle. 
Now short the BC leads, anc 
with §3 in BC, $4 will show full 
deflection when in both 
fonvard and reverse. With §2 in 


PROJECT ‘PARTS ‘LIST 


4-pole SM Togsie’ 
Sub-min toggle ‘E 
Sub-min wage H 
Push. sv 
Sub-min all K 
BM42-A8S Box 


(FHORs) optional 
{FHOdE) | 
{FHO7H) 

_(FH59P) 

{FFTZ2N) 

(CCB1C} 


INTERNAL 


TERNAL 


EB FORWARD BC 


FB REVERSE BC 


~ + 
Seckets to multimeter 


altemaie position, repeac this 
test which should indicate the 
same result. Remove the short 
and connect dirile with 
cathode to ‘B* lead and anocte 
to C’ lead, then with $2 set to 
prp, $3/BC does not conduct 
but S4BC cloes, With $2 to npn. 
$3 anc S4 give the opposite 
readings. Now turn the diode 
round, fer ofginal readings. 
S2/pnp gives opposite readings 


? ‘once more. Remove the dinde 


an connect across EC leads 
with cathode to ‘C*. $2 set io 
pnp will show conduction if S6 
held on, and with $2 set to non 
conducuion will stap - S6 still 
held. Turn the diote round, and 
conduction retums with S6 


Profie-Skt.. Qmm Soéket Black’ 
Probe Skt -2nim Socket Red 

Clip (Croc Clip Yellow 

Clip Croc Clip Green , 

*Clip Croo-Clip White of. 
Grommet 4mm Standard type. 

Tie Wrap Type: 400 

Cavers’ * 3 Min Tose Covers white 


JTerminc!s to 
external tester 





held but ceases with $2/pnp - 
and 86 still held. Remove <liocte. 

Renmiove meter probes, and 
connect to "hE and ‘B’ leadls, 
then press S? for full dedection; 
pushing 85 should give no 
reiting, Reversing the meter 
prabes should vive the same 
results, Now connect meter 
probes to “Band "C’ leads, and 
press S35 for full deflection. 
Pressing S7 should give no 
reading. Reversing meter 
probes should once again give 
the same result. 

The final test is t0 connect 
the meter io the sockets aguin 
ancl test good known examples 
Of ninsistors to confirm that 
the tester works. 


 {HFAaX) 
{RBa7B) 
(FK350) © 
(FIQEP) 
AFK37S) 
UX64U) 
{BP94Y) 
(RASBE) 


’ (FD74R) optional 
4FD71N) dpitonat 
D730) optional 


Small Temninal Post Yellow 
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Small Terminat Post.White 
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In déditan.- Venous lengtis of cmkadiiie heat-up wire, neat-shrink sieving: 
transistar socket holders (WR2OG), Sleeving, 
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Sound Card 
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The 16-bit 3D sound card (Maplin 
Order Code KV39N} features 3D sound - 
support, full duplex, sampte rate to 
48kHz and wavetable upgradeable. 


ast month we laid the 
fi. ndations for an 

in-depth look at PC sound 
cucs by investigating the 
technology involved in 
synthesising musical 
instruments. Specifically; we 
fooked at how FM, waverahlce 
and physical modelling 
synthesis work. This month, 
we ll present an overview of 
sound card hardware, explain 
the vanous facis and fitures 
which are quoted by the 
manufacturers and help you to 
decide which sound card is most 
suiteble for your application. 
We'll also took at associated 
equipment such as speakers 
and surround sound set-ups. 


Introducing the 
Sound Card 


if you were ta ask a PC user 
what a sound card does, the 
most likely response would be 
on the lines of “it generates 
sounds”. Although this is 
nnadoubteclly irue, it can 
eenerare- sound in a number of 
different ways, it performs 
other tasks associated with 





by Nike Bedford 


sound manipuiation, and it 
probably does a number of 
other jobs reksted to multi- 


- media and games. So the first 


job in our investigation of the 
souod card is to deseribe 
exactly what it's designed to do. 


: You may like to refer to the 


q¢tbtandaee 


aba 


ea 


bhaddetbebede 


high level block diagram 
(Figure 1) of a sound card as 
you react through this section. 
| make no guarantees thar any 


slctual sound card will follow 


this diagram exactly, but it 
shoukl help you to understand 
the clescriptive text. 


Sound 


Reproduction 


So let’s start off with che most 
fundamental and obvious 
function of the soundeard, 
namely generating sound. The- 
first method of generating 


_ sound is simply by converting 


digitally sampled sounds to the 
amtlogue domain. This digital! 
zudio data may be stored on 
the PC’s disk, 2 CD-ROM or the 
Web as a WAV file, or it may be 
routed from an audio CD in the 
CD-ROM drive. Clearly, this 
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makes use of linle more than. 
the card's DAC — its digiral to 
analogue converter. fr this 
mode of operation, the only 
function of the sounl caret is to 
convert digital diaea 10 andlogue 
audio, so absolutely any sort of 
sound can be reprexiuceci 

The second methad af 
generating sound is by 
synihesising niusical insceumertts. 
Most current cards contain both 
an FM anda wavctable 
synthesiser, some bottom-end 
cards only offer FM synthesis, 
and forthcoming cards will also 
provide a physical modelling 
synthesiser. We'll foak at the 
pros and cons of each of these 
methods of synthesis a bit tater 
but for now, we'll concencrate 
on those aspects which are 
common to ull synthesisers. 
The purpose of a synthesiser ts 
to play music on simulated 
instruments, taking the 
instructions from a midi file. 
Unlike the WAV files which 
contain a full description of the 
sound, micli files just contain 
high level commands such 25 
‘play middle C on a piano 
accordion for ene secand’. The 


files are, therefore, much 
smaller than .\WWAV files hut the 
exact sound produced depends 
on how well the sound card can 
synthesise each instrument. 
Furthermore, the reperwire of 
sounds is more limited — onlv 
thase instruments supported by 


: the sound card (or are 


+. 
~ 


downloaded to it) can be played. 
The third source af sound 

from a sound card is its 

microphone and line inputs. 


? Analogue audio signals 


‘eweeeoevneene on eee | 


presented at these sockets 
will bé mixed with the other 


: audio signals and passed 


through to the card’s ourput. 
This may be used, for example, 
in karaoke applications, or with 
hardware suchas a PC racdio 
ecard which needs the facilites 
of a sound card to route its 
output to the speakers. 


Output Circuitry 
Most, but not all, sound cards 
include audio amplifiers, 
typically providing a 4W’ ourpuc. 
However, 3 few budger 
offerings, especially thase OEM 
products which ace supplied as 
part of a cmpiecte PC system, 
omit the audio amplifier 
providing output at line level. 


: These cards can be used only 
: with the so-called active 


speakers, that is, speakers that 
have in-built audio amptifiers 
inside their cabinets, However, 
even ifa card docs have an 
audio amplifier, you don’t have 
to use it as there is usually a 
line outpR 100. This is the. 
output you'd used with 
pasvered speakers or to attach 
an external higher quality 
amplifier and speakérs. A few 
sound cars also give the 
option of taking the output ar 


i. an earlier stage still — before the 


DAC, Now, of course, the 


output is digital rather than 
analogue audio, and this output 
would have to be routed to an 
extemal DAC and audio 
amplifter-This approach would 


_ be used to give the ultimate in 


reproduction quality The final 
bic of Output circuitry found an 
some cards is 4D signal 
processing. Using a DSP this 
circuitry produces 2 pseudo 


surround sound effect through 


just a pair of speakers. 


- Sound Sampling 


The second maior function ofa 
sound card can be though: of as 


: the reverse of reproducing 


digitally-sampted audio, Any 


— audio signal presented at the 


card’s microphone or fine 
input can be sampled using the 
on-hoard ADC and the resultanz 


The Sound Galaxy | 
WaveRider Pro Soundcard. 
Mtiplin Order Codo KXO4E. 


data written to disk.as a WWAV 
file. With many cards, the 
synthesiser and audio CD 
outputs may also be sampled_ 
Generally, cards offer a range of 
sampling frequencies up to 

44, iKHz anct will sample at 
either &-bits or 16-bits. 


Interfaces 


The final function of a sound! 
card is to interface to various 
peripherals which are related to 
the areas of multi-media, music 
and games. Just exactly what 
you'll find in the way of 
interfaces vires greatly fram 
one card to another. The first 
interface — and this one is 
present on virtually all sound 
cards —is a MIDI interface. MID] 
stands for Musical Instrument 
Digital Interface and we've 
direacdy mentioned MUD Ales in 
connection with synthesis. 
However, in addition to 
specifying @ fonmat for musical 
canimands, the MEDI standard 
also specifies a hardware 
interface for interconnecting 
musical instruments, sequencers 
and computers. By using this 
interface it's possible to use the 
PC a5 a sequencer or, to playa 
MIDI Ble on an attached 
insirument 25 an alternative to 
playing ic via the on-board 
syninesiser. : 

A second interface you may 
find on a sound card is a CD- 
ROM interface. And what we're 
_ talking about here isn’t the 
interfice for transferring data 
from an audio CD to the sound 
card —we've discussed that 
alreach*— but the interface via 
which the PC wili coniral and 
read data from the drive. The 
reason that ihis interface is 


— 
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Fist htdeeured 
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* 
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Often found on a sound card is 
largely historical. In the early 
days of audio on che PC, the 
sound card was often 
considered as part of a mulei- 
mela bundle, the other 
element being a CID-ROM drive. 
At the tinie, CD-ROMs used 
proprietary interfaces, $0 it 
made sense to put this interface 
on the sound card cather than 
take up two expansion sicts. 
Although CD-ROMs are now 
mainiy IDE devices, you stili 
find an interface on some 
sounkl cartis. Finally, another 
interface you mighi find ona 
sound card is a games port. 


Fill, Wavetable 

or Physical 
Modelling? 

Having seen a basic overview of a 
sound card, it’s now time to turn 
to the specification issues which 
you'll need 16 consider wherr 
you come to huy one. But before 
we take 4 look at che detailed 
specication, we need to 
consider one very fundamental 
question — what type of synthesis 
is best — FM, wavetahle, or 
physical modelling? 

As we saw last mont, the 
characteristic sound or timbre 
of a musical instrument is 
deiined by the relative aniounts 
of the different frequencies ar 
partials which are present in the 
signal, In fact, chere will be an 
almost infinite number of 
praruais but, in general, ihe 
amplitudes decrease with 
Increasing frequency. What this 
mearns is that-we can 
approxiniate to the timbre of an 
instrument Dy using just rhe 
most significant, lower 
frequency pariials. Cleark, the 
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more partials which are 
included, the closer the 
synthesised note will sound to 
the real instrument in quéstion 
and eventually; we'll get to the 
point where adding further 
partials will have no naticeable 
effect, FM synthesis works by 
PM modulating one audio 
sipnal with another io penerare 
harmonics, picking frequencies 
2nd amplitudes such thar these 
harmonics approximate to rhe 
partials-cenerated by 2 
particular instrument. Clearly, 
therefore, FM synthesised 
Signals aren't an exact 
representation, indeed, they 
often have a characteristic 
computer-generated sound. At 
one time, all sound cars 
employed FM synthesis, bur 
raday, FM-only cards are budge 
offerings. Nevertheless, if 
you're not interested in 
applications such as oiusic ac 
games, it could well be 
adequate. An FM-only card can 
suill reproduce sampled sdund 
effects as. weil as 2 wavetable 
card, and it can play audio CD 
quite acceptably Only when it 
comes to playing MIDI fifes will 
its limitations become obvious. 
In the wavetable approach, 
the method of synthesising an 
insirument is.to play back 
sampied recordings of a real 
insirurhent whith are stored in 
a ROM on the sound card. Toa 
first approximation, therefore, 
the waveform will be perfect - 
no thought has to be given to 
pactials, these will automatically 
be present in the samples. 
However, that statement has to 
be moderated somewhat. First 
of all, to save on ROM space, 
only occasional notes are 
stored, the gaps being filled in 
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by playing back a nearby sample 
ata different speed to atter the 
frequency. Unfortunately, che 
waveform of an instrument 
varies over its frequency range 
so this only provides a close 
approximation. Secondly, the 
waveform of an instrument 
varies depending on how it is 
played. For example, on some 
instruments, the timbre varies 
with the volume. Once again, 
ROM size precludes storing 
samples for al] eventualities and 
the result is an approximation, 
albeit a much closer one than 
with FM synthesis. Today, 
except for a few entry level 
cards, wavetable synthesis is the 
de facto standard. Since the 
price differential between the 
two approaches is now 
comparniively small, wavetable 
is the recommended 
technology for anyone who is 
senous about games or music. 
If you already have an FMé-only 
card and want io uperacde, an 
alrernative 10 buying 2 new 
sound card is to buy a 
wavetble daughter boarcL 
Many FM sound cards include a 
connector to facilitate this 
upgrade. However, do bear in 
mind that.cop-end waverable 
cards probably have better 
DAGs and audio stages than 
cheap FM-only offerings, so the 
daughter board ungrade aften 
wan't provide optimum quality: 
The third approach is physical 
modelling, and here a processor 
exercises a mathematical model 
of art instrument to derive the 
waveform from the laws of 
physics. The advantage over 
wavetable synthesis is thar 
changes in the way an 
insuumeEnt is played vall 
automatically affect the sound 
produced and so thé resulz 
will be much more life-like, In 
view of this apparent advantage 
over wavetable synthesis, vou 
might find it strange that I 
recommended wavetable sound 
cards to serious pamers and 
music enthusiasts before even 
mentioning physical modelling. 
Well, che fact is that physical 
modeling is a new approach 
and one which, so far, isn’t 
available in many sound cards. 
Certainly it shows every sign af 
being a major force in sound 
cards in the furure, but today. 
you'd have lite choice if you 
wanted a physical modeiling 
card. Creative’s AWE 64 Gald 
includes physical modelling as 
an option for some instrument, 
and Yamaha are in the process 
of launching bath a software 
implementation of a physical 
modelling synthesiser and a 
hardware daughter board for 
their 5W1000 sound card. 
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Facts and Figures 


If you decicte on an FM-only 
sound card! chen chere’s nota 
great deal vou need! to know 
about. Cerainly that doesn’t 
mean that all FM sound cards 
are identical (although muny do 
use the same chipsct) but if vou 
thoose one af these cards 
vou re not (oo critical abour 
‘sound quality so there's not a 
lot of paint in looking at the 
comparalively minor differences 
which set them apart. [f you 
decide on a wavetable card on 
the other hand, you're probably 
reasonably serious about sound 
quality and youll find that 
there's 2 vast difference in 
performance Gerwcen one card 
and another. Furthermore, a 
wavetable card is specified by a 
confusing array af facts and 
figures, So the first job is to take 
a look at the various figures 
which relate to wavetable sound 
cards and describe just what 
they mean. 

e number ot instremeni 
sounds — or the number of 
voices as it's sometimes cailed — 
is the number of instruments 
stored in che wavetable ROM. 
128 instoument sounds are 
required by the General Midi 
(GM) standard. In fact, the 128 
sounds required by GM also 
includes percussion mMstruments 
which are treated different 
from the other instruments. 
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Many percussion instruments 
have no concept of pitch so 
when 3 drum is selected, an 
instruction to play a paricular 
note such as middle C is 
meaningless. So rather than 
scleciing @ specific percussion 
instrument, a complete group 
of instruments is selected. Now, 
the ‘note’ information is used 
to select the individual 
percussion instrumeni from the 
group. A group OF percussion 


listruments is called a drum kic. 


and comimins about 60 
percussion sounds. GM 
specifies a single cum kit, 
however, it is possible to 
substitute dilferent drum kits, 
and the number of aliernative 
kits is offen quoted as part of a 
sound card's specification. 

The number of parts 
mulitimhral is the number of 
Inswumenis which can be paved 
a the same ime. 16 parts 
muliitinral is required tor GM 
compatibilin: This igure is often — 
but nor always — the same as ihe 
number of midi channels. A mici 
channel caries a siream of dara to 
control any instruments on that 
channel. Normally each 
InstmumeENt is On aA sepanite mich 
channel. However, ifa pair of 
Instruments is assiened to 2 sinele 
midi channel, they will both phar 
the same notes. Occasionally; 
you'll see a specification sheet. 
refer to the number of notes 
multitimbral. This is confusinge 
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Figure L. Block diagram of typical sound card. 


since the number of nores 
nommally refers to polyphony (see 
next section}. but if you see it 
prefixing che word “muldtimbral”, 
you can assume that it refers ro 
the pans multiimbral. 

‘The number of sores 
polyphony is the number af 
nores which can be plaved 21 
the same time. This is not the 

Same as the number of pars 
muhitinthbral since many 
instruments can play more than 
oue nate at once. GM requires 
at least 24 riotes polyphons, but 


= muse sound carcs offer 32. 


Once a2eain things are 
sometimes confused by inextct 
icrnunolagy and some. 
manufacturers talk about voices 
polyphony. By itself, the word 
voices usually means the 
number of instrument sounds 
but f vou see it prefixing the 
word ‘polyphony’, it’s 
reasonable to assume this is 
what i& being referred to, 

Oné other statistic which is 
nearly abvays quoted fora 
wavetable sound card is the 
ROM size in mepezbytes. Most 
people believe that this figure is 
the best measure of sound 
quality and whereas there is 
commonly a correlation, some: 
caution is cailed for here. As 
We ve seen, waverble 
synthesisers sample some notes 
and All in the gaps by sicetching 
or campressing samples at 
playback. But since the 


sdebbecbiebadeaé 


Sddpver 


BREGE ed er eeliqabhae Phase 


sbeedderas 


SOPERMddehdw ld 


44d Ebr edwnbed 


ebas@bebee Shiba idhe 


=bhende 


OPENED ee de la PORE ee Phe hdd O EEE 


TTEELI IIL IOOSIE LIAL erie 


eehasie= 


rod 


@hidddters 





waveform of an instrument 
varies throughout its range, this 
introduces inaccuracies, Clearly, 
the greater the number of 
saniples which are inchided for 
each instruntent, the more 
accurate the result but this will 
result in a jarger ROM. hence 
the perception that niore fs 
better. However, other factors 
are involved. For example, the 
data in wavetable ROMs is often 
compressed using « lossy 
compression scheme in which 
there's a pav off bemveen 
compression rauio and sound 
quality. But witich is better —a 
few minimally compressed 
samples or a larger number of 
samples which have been 
subjected to a greater amount 
of compression? The ather 
factor is the quality of rhe 
insthument recendings from 
which the cigical samples were 
derived. Just as there are good 
and bad recordings of conceris, 
the same goes for waverable 
samples. The end resulz is thar 
its perfectly possible for one 
sound card with a 4Mbyre ROM 
to sound berer than another 
with twice the amount of 
wavetahle ROM. The answer, if 
voure serious about sound 
quality, is to draw up a short-list 
and audition those cards_ As hi 
fi enthusiists will teli you, in the 
final analysis it's what your ears 
tefl you that matters, nor the 
figures on the specification 


sheet. Finally, in addition to the 
ROM, some wavetable cards 
have waverable RAM. Now 2 
card's repertoire can be 
extended by downloading 
additional instrument sounds 
from the PC. 


Associated 
Equipment 
it’s a Surprising fact that many 
manuiacturers pay a great deal 
of attention to the quality and 
specification of the wavetable 
synthesis on a sound card, but 
comparatively little attention to 
the DAC and audio stages 
through which the sound has to 
pass. Similac, many PC users 
vo to the expense of buying a 
top-end sound card but loose 
out by attaching it ro cheap 


anc nasty speakers. Ar first sight 
this lauer comment may sound 
somewhat surprising in view of 
the hich powered multi-media 
speakers which many PC users 
now buy, so a word of 
explanation is appronriate. 
Multi-media speakers differ 
from ordinary hi fi speakers in 2 
number of respects. Theyre 
magnedcally shielded so that 
they can be placed clase to 3 PC 
: monitor without causing colour 
: impurity they're small in order 
tO save on desk space, and they 
have amptifiers built-in. These 
are ail positive aspects, 
although it’s pertinent to 
question how much ofan 
advantage an SOW amplifier is 
when vou're going to be no 
more than a couple of feet from 
your speakers. The downside of 
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multi-miccdia speakers is that 
they're usually designed br PC. 
manufacturers rather than 
companies with a long established 
repuration for speaker design. 
Furthermore, if the user insists 
in buying’a huge amplifier thar 
he doesn’t really need, yet the 
speakers have to meer certain 
price constrainis, then the 
quality of the actual speaker will 
have to suffer. 

For many people, these 
multi-mexiia speakers dare the 
best solution, given their 
magnetic shielding and small 
footprint, and in many cases, 
perfectly acceptable results can 
be achieved. Indeect, a few 
more specialist manufacturers 
of multi-media speakers strive 
for a high ievel of audio quality 
rather than a high level of 


Age ferret) 
Tathmecs ereabers 


Pessa2 (nor-enpiss 


teh speaks 


sees (noempiled| 


haf speakers 


Figure 2. Various ways to improve the sound quality of your multimadila system. 
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power and some éxhibit a good 
level of innovation, offering 
facilitfes such as pseudo- 
surround sound. However, for 
those who are serious about 
music, who can afford 2 bit 
more space and can separa 
ihe speakers trom the monitor, 
then a much beuer solution is 
available. What I’m referring to 
here is ordinary speakers of the 
Type intended for hifi 
applications. With most sound 
cards it won't be worthwhile 
buying top-end hi & speakers, 
but an entry level offering will 
far outperform: most miulti- 
media speakers with a similar 
price tag. The only snag, 
however. is that hi ff speakers 
don't have builein audio 
amplifiers so vou'd have ta use 
the amplifier on the-sound 
card. The 4W amplifier on most 
sound cards will he adequare 
for many applications aithough 
if it isn’t — or if you've gor a card 
with no on-board amplifier — 
then your only option is:to use 
an external atnlio amplifier (see 
Ficure 2). Ceriainly this ads to 
the cost. hut the results could 
well be superb. If you want the 
ultimate in sound reproductien, 
you'd pick one of the cards with 
a digital ourpur and add external 
DAC. amplifier and speakers, 
you should be aware, dhough, 
that this could enc up being a 
serioushy expensive system, 
With the protifermion of 
Doalov Pro Logic enceded games 
ancl multi-media tiifes, surround 
sound is another add-on vou 
mighe like to consider for your 
sound card. Given time, this 
facility will start to be included 
on the seund card but for now, 
is an @zernai opuion. Packages 
are available for the PC and 
consist af a decader which 
occupies an expansion slot, plus 
ine or six mulii-media speakers. 
The comments we nude earlier 
about multi-media speakers 
apply and if vou wane the 
opimum in quality; you'd be 
well advised io consitler 4 non- 
PC decoder —~ the sort of set-up 
sold for home cinema use. 
These are just 25 applicable to 
PCs as ta video recorders — the 
oniy cifference is that vou 
control it from ihe decoder box 
rather than fram on-screen 
controls. Clearly, you coulc! pay 
as much or as lide for chis sort 
of set-up.as you wanted, bur 
even at the bottom end, the 
restits are likely 10 be superior 
10 those products intended 
specifically for the PC. 


See. the Mapiin Catalogue. for 
‘a range of soundcards under 
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Dr Mike Roberts describes a valuable project for all who 
use rechargeable batteries. 


Introduction 

This battery charger will be 
valuable to anyone who uscs 
rechargeable batteses. It will 
handle most of the batteries 
used in mode! cars, aircraft ancl 
boars {up to 8 cells). The 
performanice of the batreries 
can be seen simply by che 
display of the discharge time 
when cycling the lyatteries or in 
detail by downloading the 


voltage and curren: clara to a PC, 


Over the years i have 
accumulated (sorry!) 
rechiurgeable barteries of aimost 
every imaginable canacicy Irom 
110mAhe ro Z000mAhr. Hence, | 
needed a charger where I could 
set the current within a wide 
range. 1 had also nearly lost.a 
radio coniolled glider due to 
one cell in the receiver pack not 
holding irs charge and I had an 


Se rlal Lear. 


‘ 


HEAT -Styst 


6 6 


electric flight power pack which 
: did not.seem to be giving Full 

: performance So [thought it 

: would also be useful if 1 could 

: record the discharge 


performance of the battery 


: before charging. These were 
: the crivers for designing a 

: universal charger where I could 
: optionally discharge any of my 

: batteries : 


10 see Whar remaining 


charge was there (and avoid 


‘memory effect’?), and record 


i the voltage/current during the 
; cycle sol could examine the 
; discharge/charge performance. 


I hope thar the design will 
also be of interest to those who 


3 are proframming PIC 


microcontrollers, The 


: alternative tide for this article 
: Was going LO be *¥es you can fic 


2 Quart into a Pint Poti’. See the 
software and input/output 
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: Start-Stop input 


design below: I hacd to use 
several techniques to squeeze 
the hardware (FO lines} anc 
software into a PICI6OC71. 


Software design 
Input/Output 

I start all my PIC projects with 2 
check of how I will interface the 


PIC with the outside world. The 
first draft tor this project was: 


Analogue: 
Battery vottage i 
Charge current 

Discharge current 


jet tral 


Digital 
Display (8-dats, 2-conioal} = 1 
Serial EEPROM 
Serial link ¢o PC 
‘Charge’ ounput 
‘Discharge’ output 


No. of cells (hinarv) 
Charge time (hex) 


vin, UM ead fee om set Pd 


Toral 24 


“APPLICATIONS | 
Most of the common 


NiCd battery packs 
from 1 to.8 cells 


Capacity 0 to 


2500mAhr: 


PRR AAERRASE AREA ERED EEA adds heed Pom eee emenngmer de 


_ VaTes or cycle 


hs +reege FtFt boature Teer ts 


- Measurement of 
capacity 





} The PIC16C711 planned to use 
: has £3 LO lines. So [| needed ta 


save a few fines and use 
_muiplexing where passible. 
The first saving was made by 
| running the display in 4-hit 
mode rather than 8-hit. This 


= saves four I/O lines. The drive 


subroutine has eight more 
instructions and takes 10-20% 
longer to execute (including the 
time for thé display to 


: implement ihe instnuctions). 
: The-starz-up cade is also a litite 


more camplex. This is a small 


: cost for a good saving in LO Hines. 


For chose who might want to 
use this 4-bit mode I have 


included che suirt-up and the 


conirol/data Code in Listings 1 


: and 2, These listings can be 


compared to the 8-hit code in 
my ‘Purtine PICs to work Pant 7 
in issue 113 of Electronics. Note 
that PORTB hits 6, 7 are kept 


: high as these are the ‘charge’ 


and ‘discharge’ outputs. Also. 
this code assumes the dari is 


> OUTpuL on the fower nibble of 


port B. it can easily be modified 
for the upper oibble if required. 
The next improvement came 
fram deciding to enter the 
number of cells and the charge 


? time using the same controls, 


prompted separarely by the PIC. 


: This saves three more tines but 


this was still not enough sol 


: had to move away from 
: binaryhex input and use ‘up’ 


and ‘down’ and ‘nest’. The coral 


panel inputs are now four, 
: including the ‘start-stop buon. 


This brought the total 
requirement down to 18 1:0 kines. 
Pihen looked at some simple 


‘SPECIFICATION 


No. of cells: 
Discharge/charge current 
Discharge: 


1 to 8 cell packs 
0 to 250mA 
to 1.1V.per. cell 


Discharge and charge. times displayed 


Charge time: 
Data-recording: 

Senal data dovmicading: 
Charger set-up: 


4tol6hr (auto cut-off): 

every LOmins (max. 7-days) 
9600 baud ta a PC 

heid in‘non-volatile. memory 











VT eq 
cp 
tenip ecu 
Temp? edn 

7 POATS 
en aq0 
ed eon 


H'd Sd 

it? at + 

he rtemp reg 

1 te Oi ;femp reg 

h'4" :enable for dizplay 

ro ;contrel/data to dieplay 


movi be" ; & bit+tdis,ch ser 
MGOVWL- PORTR rput tG PORTE 
bs_ PORTP,én :enablia 
bez PORTB,en ;disable 
cli bemp2 
mMoviw a*6* :Gelay Ioer 41060us 
Rovwe temp 
St2 cecisz tem2,F 
coca $t2 
Gecrsz remp,F 
cOto £t?2 
moviw fy Bag oe ; 8 Divredis,ch seat 
mowwe: PORTA rut ca PORTS 
BEE PORTA =n senabie 
Der PORTS, en ;Gisahle 
mary ly aq'33° ;delay for id@us 
MOS tem 
et3 dectsz tenp,r 
qoco 5t3 
moyly; R°C3" ° ; & Bit+wdis,ch ser 
moayyt FORTS Buc to PORTS 
bst PORTS ,e5 ;enable : 
Boe PORTS, en ;disable 
>; weit i2GuS (use 13 for 40s) 
‘Woviw a' 30° sw=32 
movwe fam ;lemo=32 
St4 dGecfsz teamo,1 ;aec skin zero 
gato si4 
moviw La Ai ai 7; 4 bittdis,ch sst 
Bove PORTE ;Dut to SORTS 
bst PORTS, @®n ;enahbi= 
BCE PORTS ,@n ;disabie 
wait 120uS, (use 23 For éGus} 
moyly; adia2” 7w=32 
BOVWE temp ; kemp=s2 
s¢5 decfs= temp,i ;dec skip zero 
goto st5 
mov ly R'28' 
cali COUT 72 jiines 
movlw 8°06’ 
eail COUT yenbry mode curser rigrt 
moylw nR*OE’ 
c2aij coor jdispley on,cursor,no blink 
moviw has ‘ 
cail cour ;Ciear + address 4 
? 
7 Wait 146@fus 
Cier temp? 
moviw dese padetay For i60dus 
mow £ tem 
st& decfsz tenn2,F 
Foro sts 73 22256 =?)68 
mects: temo,F 
goto StS 


Listing 1 - Startup routine for 4-bit mode display. 


Eidadeveréhdvbacs 


Aeheardibheder 


Pree th iiii. 


suntpee 


muttiplesins. The 4-dara lines to 
the display spend most of their 
time doing nothing, and the 
display ienores them until 
directed to by the ‘enable’ line. 
So these 4-dara lines could be 
also be used in their spare tinie 
as inputs to read the panel 
buttons, A single nrultiplexed 
dara line/button is shown i 
Figure 1, The resistor ‘Ris 
chosen to be low enough that it 
will generate a ‘low’ input 
against the PORTB ‘weak pull 
up’ of 0.1m (set in the 
sofeware), and high énough not 
to exceed the output current 
rating (20mA) when the VO line 
is used as a high outpur to the 
display while a button is pressecL 
Ehad now.gor clown toa 
uintalising 14 YO lines with a 
need to pei ta 13. The fast 
challenge was io gei the charge 
and discharge current signals 
into a single input. Here | just 
wondered “if you can ‘wire or” 
digital signals I wonder if you 
can do the same with analogue 
signais?”. The answer is ‘ves* (sec 
the circuit description}, So T was 


: down to 13 1O lines and cout! 


eetabadelereneeres 


FEMS PAMEFOTEAEPPOASL SPEC Obe hate seEtiiees 


REneeeengnaes 


get on with the programming. 


Panel Input 


‘Twas happy with oy ‘nest’ and 


‘SrareStopY’ buttons burt wanted 
10 do something better than 


‘using ‘up’ anc! ‘clown’ buttons 


10 sez the charge tinie and 


SORELLE SCA AMOS EM oP er hewseitcces 


Tet epegelepes 


CUR OG eh ee OPERA Phare eee thee cers ee ideeereneneues 


errpae 


number of cells, | clidn’s like che 
cancept of having to press a 
bution up to eijeht times ta get 
from ané charge time to another: 
The solution is to use-a 
‘digital porentiometer’. Wher 
turned isis gives vo erains of 
on/off signals 90° out of phase. 
Train A leads train B when it is 
eucned clockwise znd follows 
when going anticlackwise, See 
Figure 2. There are various ways 
of reading this code, 1 used the 
logic that if A closes after bod) A 
and B are-off (high) then this 
means ‘up’, and if B closes after 
both A and B are off then this 
means ‘down’. One benefit of 
this is that two separate ‘up’ 
and ‘down’ buttons could be 
used, if desirec!, withaut 
requiring any change in code. 
From a programming 
viewpoint, | read the four 
buttons (two buttons plus 
digital potentiometer) ance 
every 10ms. This helps reduce 
the effects of cantact bounce. 


Data Recording 


The main use of the EEPROM is 
10 record the voltige and current. 
information. However, | also 
thought it would be useful to 
store the number of cells, charge 
time and charge/cycie, so if the 
charger was being. used to 
repeatedly charge the same type 
of battery. the unit would alwins 
power up io the previous senings. 


75ers wes contrel byte 


send was data. 


7; Gisplay output subroutines 


; Gate in w 


PORTS,ca 
+h me 
PORTER, ca 
temo 
n'FG' 
DORTS,F 
tem ,W 
Le ll fa 
PORTS. F 
PORTR,er 
PORTS, em 
h‘ eo! 
PORTE,F 
temp, 
n* Or! 
DOR?3B,F 
PORTH, &n 
DORTE , £3) 


net 
goro 
het 
moevwr 
moviw 
andiyt 
Sveot 
andy * 
acdwe 
bs= 
bet 
mov tw 
anawr 
movi 
andiw 
adayw> 
bst 
BCE 


S weit 120uS {use 13 


oe 
ten 
temp, i 


movi 
moyyf 
adectsz 
gare out2 
return 


rRBS=0 (contrei) 


7RR5S=1: (Geta) 
;stoere 


rClear lower nibble 
jweuoner nibble 
7DUt ta SORTS 

7 bie to display 
r le 


‘lear Tower nibble 


pw=lower ribbie 


Listing 2 + Display Routines for 4-bit mode. 
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ot data recording by one 
minute, othenwvise, pressing 
‘start’ at the wrong time would 
record a useless data poini and 
losé access to che previous set 
of data. 


Assembly Code 


A fair part of the code is what I 
now consider to be standard 
routines for driving the display, 
EEPROM, serial link and 
conversion subrautines (e.g. 
binary to decimal, binary to 

: ASCII. Many of these have 

: been covered here and in 
issue113 of Electronics. Code 
for driving the EEPROM will be 
covered next.umnondh. Soon alter 
> § pur ali these in I realised [ was 
? going to be pushed for'space. I 
: had created several ‘screens’ to 
collect the settings (number of 
cells, charge time, charmeycycle). 
This cade was pretcy thirsc on 


Figure 1. , 
Simpte YO Multiplexing. 
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In addition to recording the =; 
data, the uni: also needs to 
know how many datz points 
there are aliogerher, One 
option was to clear the data 
before each charge. A simpter 
solution {the one used) is to 
alwwavs recor 3 ‘0 voltage into 
the next data slot. Hence. when 
downloading the data the : 
program can just oun und it 3 
sees a zero. T delayed the start; 
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Figure 3a. Circult diagram + power supply. 
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Figure 3b. Circuit diagram - analogue section. 
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Figure 2. Digital Potentiometer. 


space as I was entering each 
character individually with nwo 
instructions (¢.g. movlw ‘x’, call 
DOUT). [switched to using 
‘sable reac! whith uses only one 
instruction per character once 
the overhead of the table calling 


18 ake 
H 100nF * 100nF * 


+ 
ce 
i00nF '¥22uF 270R 02 Display Gocklieht 





routine has been invested. The 
Microchip application nate AN556 
gives 2 good explanation af how 
to do this. [ made farther savines 
by having a single inpur screea 
aad moving the cursor (o the 
Guta which has to be entered. 


+DV 
R4 
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Oo- 915 
OY 


ICs 
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R13 gloreN 
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1N4Q0i 
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@! 5 00nF 
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SwW3 
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12pF 
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12pF 
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Lbhl2 73.14 6 4+ @F 


Disolsy 
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Figure 3c. Cireult diagram - digital section. 
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This was not enaugh, so | 
then searched for sectians of 
code thai looked similar. 1 hadi 
separate routines for counting 
the charge and discharge hours, 
minutes and seconds. | 
combined these by introducing 
gereral second, minute and hour 
variables and copying these 
across a5 appropriate, depending 
on whether it was in charge or 
discharge made. I also had 
separate mnitines for sending 
the voltage as ASCI characters 
to the’display or down the 
serial tink, Both of these vised 
code to convert the valiage 
from a 0-255 hinary number to 
ACSI] text characters 0-12.75 
This was put into a subroutine. 

I was so closé ancl yet so far! £ 
needed 15 more instructions 
over the 1624 capability. 1 was 
determined not to sacrifice any 
of the functionality. The final 
breakthrough came from the 


Steud ehidierraseuugan 


saeaee 





collections of four ‘nop’ 
instructions used for shoct 
delays in ure EEPROM driver 
routines, Maybe these should 
be in a subroutine. But wait; 2 
subroutine call uses evo 
instrucdions and so does the: 
rewirm Hence this subroutine 
only needs a ‘call’ and a ‘rerun’ 
statement. So why nor just place 
a call on an existing ‘retum’ 
statement? In order to maintain 
the independence of these 
routines I siraply replaced the 
four ‘nop’s with a call to the 
‘return’ statement of each 
routine: This looks peculiar bur 
is fine. The processor does not 
‘are were the ‘rectum’ staremeni 
is placed, The anly potential 
concern is that this introduces 
an additional level of subroutine 
call, and one. must not exceed 
thé limits of the stack to recorel 
the program counters from each 
call he PICIG6C71 has S-levels). 





sai bbeceanna 
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Software Overview 


: When { wrote mv first (280) 


programmes I chought anyone 
who could. fill more than 1000 
lines of assembly code (about 
15 pages of Ad} must be insane. 
It is. in fact quite casy to do this 
when one starts with 2 
collection of standard routines. 


: an analysis of this.code gave the 


following breakdown: 


-% 

St Fi-LiS ‘8 

Date mgut 37. 

Senetfuni muting including time = 
pais, inning: cepiay c 


Date conversion 

{binary { to ASCH ete.). 
EEPROM Inputfoutpet 

Seal uenster capatiity 





Arguabhy, only the data input, 
inicrrupt rowing and parc af 
the serial transfer capability are 
special code. The rest (43%) are 
standard routines andl can be ‘cut 
an paste* from earlier projects. 


Circuit Description 


Analogue Section 
(Figure 3b) 
The unalogue section controls 
the discharge/charge as directed 
by the PIC to a current set by 
VR1, and converts the battery 
voltage and cischarge/charpe 
current to OF to 5V. ‘sianals 
which cin he reac by the PIC. 
The key here is the ‘wire or’ 
of the charge and discharge 
currents to a single analogue 
signal equa to the larger of the 
cvo. Bath thé chargeand 
discharge current amplifiers use 
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the same 2.70 sensing resistar 
R12. With 2 gain of 6.2 4 current 
of 236m gives 5V, which is the 
full scale analogue inpur and 
held as 256 in binary, hence 
requiring no scaling in the PIC. 
(Full scale is actually 255 
corresponding to 4.98V ro 
5.G0V). The current sensing 
resistor is in che positive supphy 
80 rhe battery negative can he 
at earth potential. The ‘current’ 
is amplified by mvo of the 
operation amplifiers in ICS 10 
give negative going voliages 
with respect to the hartery 
positive, representing the 
discharge/charge currenis, 

During discharge the ‘charge’ 
current fives 2 positive signal as 
does the ‘discharge’ signal 
during charge. The diodes D5 
and D6 ignore the positive signals 
and select the mosr negative 
output, taking current from the 
constant current generator IC6, 
This is then inverted and 
turned into a positive signal 
relative to OV by IC5d. 

The. current is controlled by 
TRI,2 which are driven by 13.4, 
These lawer 1Cs have the useful 
feature of having a ‘strobe* input 


: This can be used to clamp or 


dudtecseees 


sbebas@tildver 


SCP PRLS S PES Peed eengy 


44tPrraddbe 


restrict the output voltage, and if 
both are clamped io the -12V rail 
the battery will be neither 
charged nor discharged. By 
releasing the clamp (tuming TR 
3,3 or TR 4,6 off} the battery cin 
be charged or discharged. The 
current is set by potentiometer 
¥R1. The anplifiers dive the 
measured current 10 this value. 
Zener diode D7 is inclucdled to 
limit the current in the event thar 
both the charge and discharge 
aniplifiers are tumed on at the 
same time (this may happen 
during power-up). 


Digital Section 
(Figure 3c) 
The EFEPROAL is connected to 
PORTA. PORTA pin 4 is an open 
collector output which is ideal 
for the data line. This avoicts 
conflict iFiboth the PIC and the 
EEPROM iry to send data ae the 
Sime time. 

The serial data link uses 2 
standard MAX232 convertec. 
Note that capacitors C19 to C32 


are che right way round, and 


connect ta the =1GV rails which 
are generated internaliy for the 
serial trinsmission. 

Since the display is operated 
in 4-hit mole there are no 
connections to pins 7 wid 
inctusive. ¥R2 acljusts che 
display contrasiAiewing angic. 


Construction 

1 usually install components in 
height order. So start with the 
three wire links, resistors, IG 


* -socker (fer the PIC), capacitors 
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= Drill the front and rear panels 

: oS in Figures 5,6. The PCB is held 

: “at one énd using 14mm spacers 

: from the base. Mount the spacers 
on the PCB and assembie to 
mark the locatians: for the holes 

:; in the base. The transformer 

: bolts onto the base. There 

: should be $mm space all round. 

= = | fitted the display using M25 

> cournier sunk head bolis 

Pens ; : adjusted to be flush with the 

— : face of the display. and glued 

i these in place with a glue gun 
(take cure not tO get glue on 

: the display face). One benefit of 

:. this method is that minor 


Figure 5. Front panel dimensions. : : 
‘ > adjusuments of the position can 





etc. Leave the voltage regulators 
1C1,2 and TR1,2 until last. When 
evervihing else is in place fic the 
voltage regulators, pushed as 
close as they can down onto 
the PCB. Bend at leas: ane lead! 
of each under the hoard to 
surenethen the connection 2s 
these support this end of the 
PCB. Then ‘Z’ bend the leads so: 
that their bodies can go ftac All holes 3mm die. 
omo the heatsink. Drillandtap 
(3mm) the hear sink (see i 
Figure 4), then use the heatsink Dimensions In mm 
#5 a remplate to accurately : 
solder TR!,2 in place. Fyoudo = 
Not Want to tap drese holes : 
then it should be possible to fit =: 
nuts to longer bolts. The holes 

are aligned with gans in the fins. 
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Figure 7. Tx 8 cell 7O0mA pack. 
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Figure 8, PCS Foll. 


be mace afterwards by apphing 
a soldering iron to the back of | 
the bait heads — remelting the 
clue. Altemately langer bolts 
could be used throueh the panel. 
Lastly connect. the display and 
panel porentiometers, buttons 
dad LED (12). The new displays 
in the Maplin caralogue include 
backlit versions incorporating a 
current limiting resistor for 5V 
operation via Connecions 
15,16, Run an earth connecion 
from the mains chassis plug to 
the enclosure base and to the 
PCB eanh connection point. 
The serial lead is made up 
with a normal audio cozx 
connection to the 3.5mm: mono 
plug with the ather end 
configured as follows: 


Spin D 25pIn BD 
Brin ‘5: 7 
dat signal . 3 


conmect DIR, DSR’ 4,6 20,6 
comnect RTS Clo 78. 5 





Note char ail the “connect” links 
need to be in piace. Some 23,0 
way adanrers do not include a 
full set of internal links — hence 
it is berrer 10 eo direct to the 
appropriate “D" connector. 
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Operation = the cycle/charge has finished or 

: has to be terntinated early press 
‘st/st’. The display will show 
‘Download?’ Press ‘st/st" again 
to download the data via the 


On power up the display 
should show; 





(Charge. : serial link, or ‘Next’ to get 

: Cells 7Ghr , ; straight back to the beginning. 

: ; ws the end of downloading the 

E : display will show ‘Done’ for a 

3 Turning the ‘up/down’ digital =: couple of seconds before 

F potentiometer changes ‘Charge’ =: reverting to the beginning. 

; to ‘Cycle’. Press ‘Next tamove =: To receive the data a PC serial 
the cursor under the ‘8. Adjust =: port should be set up (¢. via 


as necessary using the “up/down” : Windows TerminsLexe) to: 
pot. Press ‘Next’ again 10 adjust 
the charve time. At any time 
during the above pressing ‘sist’ 
(stan/Stop) stars the cycle‘charee. 
Alrernatively ifyou wish to adjust 
the claia again-press “Nexr’ again 
(to show ‘Downloarl?5 anct then 


beang 


Pad eben dd eer dh eetide 





Also in Settings/ferminal 


: ‘a second time io get back to : Preferences sex CR > CR/LF for 
: the beginning, = inbound. The dara is toacied 

: «=6ss uring the cyclefcharge the) =? (using "Receive Text File’) into a 
i display will show (forexample): :  *.nxt file. The format of the data 


: is: ‘volrage’, tab, ‘current’, CR, 
? repeating. This can then be ‘cut 
: and paste’ into a spreadsheet 
: (orwith some spreadsheets can 
be opened direct) for 
The ‘" of the appropriate time : Plotting/analysis. Figure 7 gives 
(‘C= charge, D' = discharge): 40 example ploz for a 700mAhr 


BC 106v 


H CG 5 
1Eh . 5bOms DB. 





POREEC SRE C SL PP ede here 


are pulse once per second to > $8 cell transmitter battery pack, 
= shaw if it is charging or : _ The author can supply a 

: discharging. Afirsridea ofthe — ; simple piece of software (OK 

> state of the battery can be seen for DOSAVindows) to receive: 
i from the discharge time. When the data if required. 


Transiormer * ; nel 
a ry I 
| Fat 
(Rear View} 


Nigclay «tb—_o 
OQ 


Secklicnt 


Swe 
V/D Fot 


(Rear View) 


Figure 5. Connections to off-board components. 
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MISCELLANEOUS = : 

Trans Transformer G-15V x 2 LSVA . BRS7M 
3.2768MHzZ crystal FYB6T 
46x 2 Display Ni5¢M 


PROJECT'PARTS LIST 


RESISTORS e... Kt 
Ri” Min Res 2700 | Display 





RI5 
R28,29,30,31 
VRt 


VR2 

CAPACITORS 
€1:3,5,6,7,9,14..13, 
44,15,36 


Min Res 2k 
Min Res 2M2 
Min Res 4709 


Min Rés 16k 
WAY SW 15°: 
Min Res 2.70 
Min Res 62k 
Min Res 682 
Min Res -1M& 
Min Res 75k 
Min Res 4k¢% 
Min Res ‘Sk 
Nin Rés 22 
40k Pot 
Cermet OK 


Poly Film O.4F 63V 
Gen Flect 2200uF 35V 
Gen Flect 22uF 35V 


IC socket 

Heat sink 
T0126 insulator - 
T6220 insulator 


LED atin, 
Endiosure _ 

amm knoss 
3.5mm plug 
3.5mm socket 
2.504M plug 
2.5mnv socket 
9/25 vray D socket 
9/25 way hood 
Mains inlet. 
insulation Cover for.above 
Mains fead 

Ribbon cable 

Earth wire 


Sob fin Teeste 
Sub Min Push black 
Sud Min Push red 


caioe 
C4,8}12;19,20,24,22 


M2.5 12mm CS belts: 
M3 20mm PH Bsits 
h2.5 nuts. 

M3nuS | 
M3 teaded spacers 


SEMICONDUCTORS 
ek Ondge Rect WO2 
LED ted 


far fo AT RE A ee tp ft 


A set of non-Niapiin parts findiceted by * e.g. PCB, Pmgrammed FIC, digital 
potentiometer and meétching muinsiure cotentiometer (VR2)) are avaiatte from 
the author ior £25 inclining postage. A disc with software for recering the data 
inte & text Te (tus the assembly code Listings 2 and 2 here and the essemiky 

Pre-programmed PIC code from Putiing PICs to work article from Gectronics tssue 113) is availabe 
ese oa from the author for £5 incudine postage. 

BCS5S7- . 6S . Dr fh P Roberts, 4 Thames Avenue, Cutsborough, Gleasiand, 1514 BAD. 
BC547 


VISIT A MW 


THERE'S A WHOLE WORLD OF 
ELECTRONICS TO EXPLORE AT A T ‘di 
YOUR MAPLIN CATALOGUE STORE 









TELEPHONE CUSTOMER SERVICES ON [01702} 554002 


FOR DETAILS OF YOUR NEAREST MAPLIN STORE — 






BARNSLEY BELFAST BIRMINGHAM BRADFORD BRIGHTON BRISTOL 
CARDIFF CHATHAM CHEETHAM HILL CHELTENHAM COVENTRY 
DONCASTER DUDLEY EDGWARE EDINBURGH FOREST HILL 
GLASGOW GRIMSBY HAMMERSMITH {ILFORD LEEDS LEICESTER 
LUTON LIVERPOOL MAIDSTONE MANCHESTER (Oxford Road) 
MARBLE ARCH MIDDLESBROUGH MILTON KEYNES 
NEWCASTLE-UPON-TYNE NORTHAMPTON NOTTINGHAM NORWICH 
PORTSMOUTH PRESTON READING SHEFFIELD SLOUGH 
SOUTHAMPTON SOUTHEND-ON-SEA STEVENAGE STOCKPORT 
STOKE-ON-TRENT THURROCK (tnkeside} WATFORD WOOD GREEN 
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SSKTCOHOHOROCHOHCHHEOHOOLCECEHHOHOHCHSES: 


Everyone is talking about speech recognition : 
applications, but how well do these packages really - 
listen? In this review feature, Stephen Waddington 
takes a look at the first generation of software that ° 
could make the keyboard a thing of the past. 


a 


‘Photo 2 ViaVoice fs bounded with 
an’Andrea NC-S noise-cancélling 
‘microphone headset 


ah - 
r 
{fists} 


Bobby rode the bicycle 
whee | rowed the boet. 


Photo 2 ViaVoice has ‘the 
ability’ te integrate: with 
numerous applications 
including Microsoft: Word 


emember HAL-9000, the fictional 
Re compuier in 2001: A Space Odyssey? 

Aichough the latest chutch of frst 
generation coniinuous-speech recognition is 
a major step forward, we ane still a few yeas 
behind HAL's natural-language capabilities. 

speech: recognition itself is nothing new. 

Dictation systems for specific professions 
such 45 radioiogy have been around for 
years, Olten, these systems cacried five- 
figure prite tags and required expensive 
workstations, Less expensive, general 
purpose systems required discrete speech, 
a tedious method of dictation in which vou 
pause aiter each word. 





Continuous-Speech 
Voice Application 


Unul now, most speech-recoenition programs 
for the PC have not been worth talking about. 
Figure I plots the course of voice-recognition 
history. Early applications needed the user to 
pause berween cach word during dictation 
and to correct a’ significant number of errors. 
Recenth, however, wo new applications were 
launched on the market chat can recognise 
normal speech patterns and deliver mor 
accurate results. 

IBM's ViaVoice and Dragon Systems’ 
Dragon Dictate Soto can take dictation with 
less éffort on the speaker's part. We 
decided to test chese tro products head-ta- 
head, since they are both first generation 
producis for che Windows platform. 

Both ViaVoice and Dragon Dictate Sols.are 
intended as continuous-speech applications 


is it toa late to go to 





: and are designed for dictation rasks but give 


only limirect contol aver your.PC. Another 
class of emerping speech recognition 


 -producis, known as command-and-conie! 


applications, allows you to operate your 
computer vith spoken commands, 


Hardware Requirements 


A major factor driving the development of 





opecch recognition products require a 
high hardware specification because they 
have 2 complex job to do. Both Via\cice 
and Dragon Dictate Solo use a microphone 
connected via the soundeard for Input. The 
words you’speak are captured by 
microphone and processed digitally by the 
sound card. 


How it Works 


The first componenr of the engine, the 
acoustic processor, filters our backgrount! 
noise and converts the captured audio into 
a series of sounds that correspond 10 the 
phonemes-units of speech making up the 


: selected language, such as English. Both 


the IBM ViaVoice and Dragon Dictate Solo 
; applications are speaker-independent and 
contain 2 default set of phonemes. Users 
are required (o urain the systems, creating 
a personalised set of phonemes for 
improved accuracy. 

The voice recognition software then 
analyses the sound to distinguish berween 
the lawerfrequency vixnwel sounds and 
the higher-frequency sounds used for 
consonants. The results are then compared 
with phonemes, groups of phonemes, and 
words to come up with the most likely 
matches. 

These pattern-matching algonthms must 
not only be accurate and fast, chey must 
also be flexible to account for variations 


: including tone, pitch, inflection, and rate. 
in a final efforto yield the mast accurate 


: these speech recognition applications is the. : 
: Steady march of computing power. Speech 
: recognition systems demand a Jor af 


processing power and disk space. ViaVoice 


> was tested on a number of different 


computers including a 166\Hz Pentium 
lapiop, 2 166MHz Pentium MMX desktop 


: anda 300MHz Pentium Il desktop. 1BM. 


recommends 2 minimum of a 166MHz 
Pentium with 32?Mbytes of RAM with 


i Windows 95 and 48Mbytes of RAM with 


as PV ATEPTERL OPE AMOS 


Windows NT Warkstation. Ar Jeasr 
}25Mbytes of available hard-disk space is 
also needed. 


‘Speech Timeline 
“4950 Stesch rosario search begs 


. 
* 


results, speech recognition systems took at 
contextual information to predict whar 
words should come next. 


Set-up Procedure 
VisVoice pricéd £99.99 offers intuitive set- 
up and training procedures. it is a very 
user-inendh piece of software. After 
lauding up the application from CD-ROM, a 
‘Microphone Set-up Wizard’ checked 
ambient background noise and typical 
speech levels. The next step was a 265-line 
enrolment session, which cancluced with a 
reading from Mark ‘Rwain’s ‘A Ghost Stor’ 
If recognition problems occur, the program 
will prompt you to repear the passave. This 
process is ciresome, since the user spends 
anywhere from 30 minutes to an hour 
dictating to the computer, but is necessary to 
enable the computer to distinguish an 
individual's accent and voice pattems. 
\iaVoice is bundled with an Andrea NC-S 
noise-cancelling headset/imicrophone as 
shown in Photo 1. The headset is 
comfortable, but the microphone arm was 
toa fexible and required frequent 
adjustments to keep it away from the 
speaker's tace. With the help of on-screen 
prompts, you can easily adjust the audio 
volume of the microphone and headset. 


IBM demonstra: tas Shoetdx for spoten digits at New Yor 4 fortd's Fat 

The MALS000 computer in 200%: A Saecé Odysssy introduces the word to speech recemition. 

Tees instuments introduces ihe irst singe-ctip speach synthesise and the Speak and Spell toy 

IBM fsurches the frst peckeged speech reoognifion pmtuct, the’ IBM Persone! Dictation System for OS/2 
Apple ships Puinlalk, @ sates of Speech receggition and Speech syrinesis extensions ice the Macaminsh- 
Dragon Systems: Drazon Dictate for Windons LO is the frst softivere PC-bated tictauon appicaton 
Drason ships Neturally Speaking, the first goncial- purpesé coritinlows-spé|ct recagrition product 


ee 1997 “IB ships Viavoice 


Figure 1: Voice recognition timeline. 
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product includes a 30,000.word dictionary 
and 2 30,000 word backup dictionary to 
which you can add additional wands. The 
software requires 2 mininyum of a 486, 
6$MHz processor althouch a Pentium 
166MHz is recommended, together with 
i6Mbytes of memory, 36Mbytes of harcl-disk 
space and a 16-bit sound can. Most sound 
cards are supported, but check with Dragon 
Systems for the curren list of approved 
sound cards. 


Photo 3. ‘The audio set-up wizard ‘step: 
rough a quick set-up of the’ cle" 


th: 


sdedebesddenes 


#tttt¢enra 


IPhote‘4.’A 30 minute voice training 
session train Dragon Dictate 
Solo to understand.your voice 


installation and Set up 


After the sofware was insialled, the Autlio 
Set-up Wizard — appropriately an on-screen 
dragon — steps through a quick set-up of the 
bundled VX¥ headsei4microphore to verify 
that it is communicating correctly with the 
systen’s audio hardware as shawn in Photo 
3. This process allows 2 user to adjust the 
volume of the speaker, which, in urn, 
allows you to gauge the quality of the 

— microphone andi the input levels. Like 
ViaVoice, Dragon Dictare Soto can be 
configured for more than one user. 

Once tite Wizard has completed running, a 

30 minute process of initial voice wainine 





Speak to me 


Via oice can be confieured for more than one 
user —so if you share a PC with members of 


WEETTiTITITITIsiilifiilit  ilititinetrtiiitliiiietiiitiviiitiiiliiiitiliiiiie ii 


? and pitch of the voice that reads vour 
> Words, and displays an ‘actor’ on the scrcen 
> as well, whose lips move a5 the words are 


seer Etider 


being read. takes over as shown in Photo 4. If the 
ars family ora calenans 2 at work, yOu Cin program éither does not understand what 
efine your own configuration. Once the ser g was said or for its own artificial i : 
mi « ZAS SE i cial intelligence 
up or enralment procedure is complete, Limitations e 


reasons would like to hear ic again, it may ask 
the user to repeat words, phrases or entire 
sentences during the initial training, In older 
technologies, the compuicr trained the user 
to speak properiv: Here, it is che user who 
trains the computer to hear properh: 

Once complered, Dragon Dictate Solo 
modifies is voice-recopnition catabase and 
afier'a sham set-up time, users can really 
‘talk* to their machines and be heard. Even 
alter an abbreviated! training session, 
Naturally Speaking was about 65% accurate, 
with an accurate dictation speed of 
approximarely 20 wards per minute..Afier 2 
further two hours of dictation with 
continual correction, zecturacy jumped to 
more than 92%, with 2 reading speed of 38 
words per minute. 

When you dictate, Dragon Dictate Solo will 
inevitably make recognition errors. You shouict 


you're ready to start dictating. 

There are numerous ways to work with 
ViaVoice and manipulate text. The application 
includes its ain ward processor SpeakPad, 
but also integrates with Microsoft Word as 
shown in Photo 2, ind includes a method for 
transferring text to any Windows application. 

AS can be expected with’'any processor 
intensive software, the more powerful the 
machine, the more ViaVaice takes acivantage : 
of i. A speedier processor means thartext =? 
a#ppeirs on screen faster and more fluidly, : 
Audio playback enables the usertoselecta =: 
word or block of test and hear the original =: 
recording, so providing a canvenient aid i 
tO cormection. 

Achieving productive results is difficult at 
first. However, the good news is thar the : 
products will improve over time, so its worth 
persevering, it seenis best to make corrections 


Lncder test ViaVoice scored an average 
> accuracy of 78% after an hour of training, 
: and 86% after a second hour of practise. 
: This should be levelled against the fact that 
: YiaVoice hecomes more accurate with 

increased use especially if you correct errors 
immediately after they occur. 

After the accuracy issues, che main 
limitations of the software application are the 
editing fearures and the formatting optians. 
ViaVoice’s correction feature presents 2 list of 
possible alremative words and lets you type 
the correct spelling. This process is 
completely keyboard driven. The actual 
formatting commands provided in ViaVoice 
are limized to “New-Psragraph,' ‘New-Line,’ 
and some basic capitalisation command. 

The last issue is attdressed by IBM in : 

ViaVoice Gold priced £139, released in 
February this vear which includes : 


S4OPEESA OPER PEER edee 


Seeeqapea ee 


eeqapegepes 


BAG OPEME EAE Ewe aeegera 


eteqieses 


SCL epee ai apes 


after the dictation session, since ViaVaice 
lacks real4ime correction, With dictation 
stopped, you can double-click on the incorrect 
word or. phrase and select the appropriste 
correction from a pop-up list of alternatives. 

Unlike an optical character recognition 
(OCR) application, which may produce 
misspelled words, a speech recognition 
application will alseays vield actual worts, 
even if they're nor che ones you intendect, 
so a Spell-checker is no heip during the 
COrrecling Process. 


Vital Statistics 


[BM reckons that users can enter text.al up 
to 140 words a minute. After using the 
product for two hours, my-.personal best was 
up te-48 wards per minute with an accuracy 
rate af 86%. Tve- obviously some way to go. 

Out of the box, VieVoice includes an active 
vocabulary of 30,000 words that can be 
expanded to 64,000 words. Its vocabulary 
expander utility analyses vour existing text or 
Microsoft Word documents to automatically 
expand the active vocabulary with frequently 
used unique words suchas your name or 
company name. 

Also included is a text-to-speech 
synthesiser, which lets vou adjustthe tone. 
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seddeane 


srhadaverr 
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Sidebeedetaune 
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aber ee itddwbead 
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commanc-and-control capahilities as well a5 
desktop navigation and direct dictation into 
any application. The new command anc 
control features ler you open, close, and 
switch berveen programs by name, 

Within applications, vou can activate and 


. choose menu items, move dhe cursor, cut and 


paste text, and perform many keyboard 
actions. ViaVoice Gold's installation can puta 
Dictation irem on the Microsoft Wort menu 
bar, sO you can diciate direcily into Worl. A 
dictation transfer utility kets you move already 
recognised text inta Windows applications, 
but the Gold version enables direct dictation 
into mast Windows 95 or NT programs. 


Virgin Dictation 


This section of the article is-a complete - 
first for me. The entire anticle from here 
on has been written — or should | say 
more. accurately dictated — using Dragon 
Systems’ Dragon Dictate Solo anc 
verbally corrected as and when required. 
Dragon Systems was one of the first 
voice recognition applications to be 
launched for the PC in 1994. Forger. 
paper, This software promises to make 
the prospect of talking information into a 
computer 2 fast and reliable option. The 





always correct errors while you are dicratine, 
bécause the application teams as much irom 
worls it recognises correcdy as chose it 
recomnises incomeéecth: For instance, if you sav 
“park”, but Dragon Dictate Solo recognises it 
as “dark”, ifvou don't correct the error; the 
next time you say “park”, the application is 
even more likeiv to recognise icas “dark”. 

Te is possible to comect recognition errors 
as soon as they happen sirh the Choice Lisi 
as shown in Photo 5, This appears whenever 
the application comes across a word that it 


BD cs# rr +oce ts corte the cong ses 
CaF re we Ci dls P633t4 94 45 01 pothhee 
Yourt ietece)y 
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Photo'5 
‘the ‘sétect the required word ‘Should Dragon 
Dictate'Solo' misunderstand any dialogue 


The Choice! List: allows the: user 


ee 


1, 


System Requirements 
Hardware requirements 


OGperaiing System 


Ham disk space 


Features 
ActAe Vocabulary 


IBM ViaVoice 


166MHz Pentlim processor 
witht SOM byes | af RAM 
Wintions @5 

Windoas NT 


AQ5Mbytes. 


39,006 | 


‘Total number of words In'cusiocisatte dictionary 30,000 * 


Yotat number of wards in vocabulary 


Performance 

Reading speed efter 2 hours usage — 
Accuracy after 2 hours usage" 
Additional Features 
Lficrophoné t/off festure No» 
“Teat read beck option Yes 

Cast 

Price and avatabifity 


60,000 - 


‘68 words per minute 
86% 


£89.99 wiailable frog 


Dragon Dictate Solo 

42850 6GMHz pDceeso: | 

alihough = a Pentalm 266MHz 

Winton’ Ss SA: 

Windows oF 

Windows NT. 

SEMixies 

308,000 
34,6000 
64,000 


38 words per minute. 
37% 


Yes: 
oa 


£49.05 available rn 1 tepHin 


Compaiter hish street retailers § Flectrpnics (Ondar cade KY¥a2V)_ 


Figure 2. Head to head specification and 
Dictate Sola. 


is unable to interrupt accurately, The Choice 
List can also be openect by the user, by 
saying “oops” io indicate that you have 
made.an error. The Choice Lists dispiavs rhe 
worls that Dragon Dictate Salo thinks you 
sail, starting with the most likely: When a 
comm: is required you sav ‘comm: and 
likewise with a ‘full stop’. 


Head to Head 


Given that Dragon Dictate Solo is 2 proctuct 
supplied by Maptin (Order Cade KV42¥) 

and ViaVoice from {6M is not, it would have 
becn very easy io dismiss che fatter product. 


Allaw me to resist all tempration —let me 


give you the facts, and vou can decide for 
yourself. This is after all intended ta bean 
indepenclent review. 

Dragon Dictate Solo is priced at £49.99, 
which is approximately half the cost of rhe 
IBM ViaVoice application. While you usually 
puy what you pet for, it doesn't seem. to be 
the ease in this instance. Figure 2 profiles 
the performance of each application..Clearly 
Dragon Dictate Sclo.appears to be the superior 
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performance analysis of ViaVoice and Dragon 





Option, particularly when price is considered. 

The Dragon Systems product simply 
seems to have been beter thougshi out dyin 
IBM's alternative. For example, Dragon 
Dictate Soto offers the option of switching 
the micraphene off — you simply say “20 ta 
sleep”. This means you can make a phone 
call or spexk to another person in dhe room. 
ViaVoice offers no such option — or at least if 
it does | failed to find it, which meant thatat 
one ‘point. Had to <lelete ‘half a telephone 
conversation from mv screen. 

To switch the microphone back on, you 

say “wake up” from within the Dragon 
Dictate Sola 2pplication. You would have 
thought at the very feast, IBM could have 
put a switch in the lead of the microphone 
to allow it ta be switched off. 

So what is the downside? While Dragon 
Dictate Solo ciocs have the advantage of u 
imited commani-and-coniral fetrure set over 
lis TBM counterpart, it is limited two basic 
hunctions such as open-windoew and clase- 
window, In addition, it is only possible to 
dictate to « handful of supported applications. 
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ViaVoice Gold improves on this 
functionality offering dictation integration 
with any application and complete 
command-and-contral capability for the. 
Windows 95 environment. But Dragan 
Systems’ bas also recently launched a second 
generation of its Dictate Solo application in 
the fora: of Naturally Speaking. 


Final Word 
50 does voice recognition work? } think it is 
fair to say it does, given the fact that I have 
tictated the last 800 words of this article. 
That said, there is suill some way to go. PC 
voice dictation systems will need to reach an 
accuracy mate in the hivh 90s before consumers 
accept them for day-to-day usage. And 
despite the face that IBM clainis ViaVoice can 
handle 140 words per minute, and Deon 
Systems’ reckons Dictate Solo can cope. with 
regular spoken language, the reality does 
nat quite match up to the marketing hype. 

if you're technology literal, you'lt probably 
be happy to use first generation applications 
ancl are likely to find the errors entenainina. 
If you hate cechrology try the second 
generation products, you'll need a 
recognition level approaching 100%, 
otherwise you will just gét annoved at 
constantly having to correct your PC. 


Further Reading 


For further infornvition on [BM ViaVoice 

check: www. software. ibm.com/is/ 

voicetype/uk | menu.html. Photo 6). 
For further information on Dragon 

System's Speak Easy, check: 

www. dragonsys.com. (Photo 7). 


Photo 7 ‘Dragon ‘System Web site 


DRAGON SYSTEMS. Inc. 


The Natural Speech Company 


tire 
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Diary Dates 


Every possitle effort has been made 
to ensure thet information presented 
here is correct priar to publication. 

Jo mud Ciseppomtment due {bp late 
Changes o aemerdments, please aoniact 
FEN Oganisatans to confinn dstais. 


June 1998 


Lto 2 June. Gectronies:. The Neat 30 
Years, Wenvick. Tk (0474) 287 4858. 
1 to 2 June, Practical industria! 


Process Measurement for Engineers, . 


Glaseow, Tel: (0183) 335 4014. 

i to 2 Sune. Practicat Power 
Systems Protection For Engineers, 
tondon, tel; (0181) 335 4024, 

2 to 4 June. Environmental 
Technology Exhibition, Binninghsm. 
Tei: {0181} 830 7O4D, 

3 to 4 Sune. Etectronics Forum 
Exhibiuon, hianchesté, 

Tel: (0£799} 528292. 

3 to 4 Sune, Instrumentstion 

South (West 98 Exhibition, Bfstal, 
Tel: (04822) 624671. 

4 to 5 June. Online Help Conference 
Furone 98, Osmpia, Lendon. 

Tel: (0484-4) 244696, 

4 ta 5 lune. Practicat Power Systems 
Proieciotn For Engineers 

Southampton, Tel (6481) 335 4034. 
8 to 9 June. Praciicet Power Systems 
Protection For Engineers, Bath, 

Tet: (0181) 235 4024. 

16 to 11 June, 

VAC & SEL 98 Exhibition, Scatiand. 
Tel; {01822} 824671. 

13 to 12 June. Practica! Powe 
Systems Protection For Engine a 
Rirmingham. Fel: (0481) 335 4044. 
25 to 16 June. Practical Pos 
Systems Protection For Engineers, 
Lianchester. Tel: (01843) S35 4044. 
16 to 17 June. European Conisrence 
on Vehicle Bectronic Systems, 
Coventry. Tet: (01372) "367000. 

17 to 14 June. Gaemment 
Computing Showy, Tre Royal 
Horticultural Hall, tondor 

Tek: {0171} 587 1551. 

17 to 18 June. Business 
iniellizgence, Olympia, London, 

Tel: (0484) 879 3300, 

18 to 19 June. Practica! Power 
Systems Protection For Engineers, 
Leeds. Tel: (0181) 335 4044, 

22 to 23 June. Frecticai Me 
Systems Protection For Engines 
Navec2ste. Tel: (0181) 335 tL. 
23 te 25 June, Net.orns Telecom 
Exhibition anc Conference, 
Birmingham. Tet: (0181) 742 2828. 
25 to 26 June, Practical Power 
systems Protecticn For Engineers, 
Glassow, Tel: (0181) 335-4034. 


August 1998 


23 to 28 Aug. European Conference 
on Artificial IntSiIZence, University of 
Sussex and University af Brighton, 
tha Brighton Conférence Cente, 
Engnton, Tel: (04273) 678 448. 


September 1998 


1 to 4 Sept. Coniro! 1998, 
University of Vrates Swansea. 

Tek; (0171) 2401871. 

§ to 11 Sept. Sixth UK Mechatronics 
Forum Intemational Conference, Hote] 
Baingehus Conference Centre, Skande, 
Swecsn, Tek (0173) 240 1871. 

£24 to 15 Sept. insemationat 
Eroadeasting Comeniion 

Amsterdam. Teil: (0471). 240 4A7 41, 
24 to 23,Sept. Power Electronics & 
Variable Speed Drives, (EE, Savoy 
Fiace, London. Tel: (0171) 260 ATL. 
22 to 23 Sent. Enterpris® in 
Transition, Tne Camnmanwealth 
Instituie, Kensington, London. 

‘Tel; (01908) 373313. 

30 Sept to 2 Oct. Intematinnal 
Conference on Simulation Inievation 
Through Simulaton, University cf 
York, York. Tet: (0173) 246 4877 
Pease sand details of everas ike incusson 
in ‘Ciary Dates” to: News Editor, 
Recuonics an! Beyond, RO. Box 3, 
Raieish, Essex $56 SLR or e-mail ‘0 
evecdington@th conmpulink,ca,uk, 
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ISi 
Guarantees 
Millennium 
Compliance 


Following the + 
announcement of the 
governments 
initiative to tackle the 
Year 2000 sue, 
embedded chip 
operaime system 
developer ISI issued a 
plea for the 
semiconductor industry to accelerate testing to 
guarantee Year 2000 compliance for electronic products 
and systems, the forgoren components’ of the 
computer systems at the pen! of the ‘millennium bug’. 

IS], which received validation for the Year 2000 
compliance of its own embedded operating system 
more than a decade ago, pledged to highlight the 
dangers facing companies deploving electronic 
systems thar cannot funciion past the Year 2000. 

ISI provides the operating systems for chips 
embedded within consumer produrcis such as 
mobile. telephones, fax machines, printers and 
video recorders as well as control applications such 
as traffic lights and machinery control systems. 

"Computer software has been billed as the heart 
of the Year 2606 problem, but embedded electronic 
systems are the nerve centre and they have been 
ignored so far. There are literally billions of chem 
out there, with the added complication that it is nor 
always known what electronic systems or products 
with embedded chips are date-reliant. If they are 
date reliant, they need to be Year 2000 compliant,” 
said Mike Osler, peneral manager, §51. 

“We are talking here about the most critical -of 
applications. Embedded software affects dozens of 
fife-critical systems in the health sérvice, ranging 
from drug administration equipment to radiology 
or dialysis machines, Also of great concern are the 
automotive and avionics industries, where 
communication or system failures could be life 
threatening. Non-critical devices.incorporating 
enmibedded software are everywhere; for exampie, 
air conditioning: lifts, video recorders and burglar 
alarms,” acklect Osfer. 

IS] has developed a paper outlining the Year 2000 
issue as ft relates.1o embedded products oudining 
details of the testing procedure used to guarantee 
compliance of its embedded real time operating 
system‘ praducts. 
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: BBC Director-General Warns 
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of a Knowledge Underclass 


Britain and Furope -wilfsee the growth of a 
knowledge underclass uniess Governments and 
broadcasters continue to ensure that public service 
broadcasting in the digital age remains universally 
available to atl, warns BBC Director-General John Birt. 

Speaking to a meeting of top European 
broadcasters in Birmingham on April 6, Birt said, 
“The consunier will be increasingly asked to pay 
directiy for what they'see. The cost of watching a 
screen will rise enormously. We will see the 
emergence of the information rich, and the 
information poor. We risk a knowledge underclass.” 

He said that public policy in the digital age 
shauld ensure that public service broadcasting 
remains universally available. 

"at the heart of the public brdadcasting tradition is 
universality — reaching out to every household in the 
land — the poor and the prasperous — offering. 
enriching experience and information which extends 
uoderstanding. Public service broadcasters seek nat 
onty 10 delight, but to give individuals the knowledve 
they need to live fuller, more satisfying lives.” 

He said the purposés af European public service 
broadcasters should remain exactly the same ‘in the 
digita! see, that is nurturing and developing the 
extraordinary richness of each of Europe's unique 
national cultures, widening individual horizons and 
deepening personal experience with programmes 
about science, histon; the aris and nature. 

Outlining che risks of the technological 
revolution, he warmed that globalisation of the 
media could undermine national cultures, 

“That ubiquitous salt drink wodd of jeans, 
trainers and the baseball cap will advance 
inexorably: We cannot halt the advance with barriers 
or quoras. Nor should we. One of the glaries of the 
modern word is being exposed to the best of other 


: Cultures. Rather the drive of public policy should 
? be to sustain individual national cultures. There is 
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no more efiective way of doing chat than by 
encouraging a fourishing public service sector in 
each EU member count." 

He continued, "In the space of 12 months or so 
the BBC will have ineroduced three new publicly 
funded channels, focused on news; learning and on 
enhancing our existing services.” 

_ He said the BBC will offer greater convenience to 


‘our licence payers. He highlighted the BBC’s News 


i 24 channel, offering news as it breaks; and BBC 
: News Online at wwewbbe.co.uk, offering instant 


sash Piece 
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access, via the Internet, to the world’s most 
powerful force in newsgatheéring, 

John Birt called for effective regulation of the 
digital pateway at national and Els levels to avert 


: dominance of powerful gateway concrollers — thase 


who contol accéss 10 digital screens — and to 
encourage Openness of digital svstems to a diversity 
of voices and a plurality of provision. 

“Public broadcasters have a critical role to play in 
raising conscicusness about these masters, and — 
through‘our educational services — enabling 


? individuals 16 acquire the necessary skills. The BBC 
: will play its part in the UK. But unless everyone — 


and most especially government — puts their shoulders 
to the wheel and tries to advance the Digital 


: Society, we shall take too long to achieve [ift-oif.” 





Life-Long Learning 


for Engineers 
Essential 


The accelerating pace of 
technological advance, global 
competion, demand for 
customised products, flexible 
businéss practices and social and 
political change all mean huge 
chailenges for professional 
engineers. This was the message 
given at the:Annual Dinner of 
the Institution of Electrical 
Engineers by IRE Presiden, 
Davi Jefferies, who is Chainnan 
orihe National Grid Company 
plc, and was addressing an -. 
audience of over 1,500 at 
London's Grosvenor House. 

“I welcome the fact that the. 
Government has acknowledged 
the importance of life-long 
lcamine for all, but for professional 
engineers, and the companies 
that employ them, life-long. 
leaming is nat optional but 
essential” said Jefferies, “The 
fringe and depth of engineering 
knowledge is expanding so 
rapidly that a good engineering 
degree has a ‘half life’ of only 
four years. Keeping abreast of 
new rechnology is viral’. 


Young Amateur of 
the Year 1998 


The search is now on for the 
young Amateur of the Year. 
Anyone uncer the age of 18 can 
be nominated, and the closing 
date for nominations is July 31. 
The award is co-ordinated by the 
RSGB in conjunction with the 
radiocommunications Agency 
who wit present £300 to the 
winner. Both the winner anc the 
runner-up will receive an 
invitation to the Agency's Radio 
Monitoring Sration at Baldock, 
Hertfordshire. 

Anyone wishing to apply for 
this competition should request 
an application form from Marcia 
Brimson, 2E1 DAY at RSGB 
Headquarters on (01707) 659 
015 as soon as possible, 
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Improving Safety 
Standards 


Dear Sir 

The recent item on safety of test 
meiers and equipment (May 98) 
highlight just how methods and 
working practices have changed 
not to say the least to greatly 
improve health‘and safety to 
the operative. 

When joined the electrical 
trade in the 50s the ‘test 
equipment’ consisted of the 
neon screwiriver and a 
lamphotder with a couple of 


short length of flex with the ends 


bared as ‘probes’, plus a lamp 
you borrawed fom where you 
were working at the time. 

A continuity tester for 
nnpowered circuits was 2 bell 
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A Line Behind 
Dear Sir 


I'm not sure thac the ‘On Screen 
Video Level Meter’ (May 98 issue 
125, page 17) works exacily as, 
descdbed. 

The dot that indicates peak 


on the line ta which it pertains. 
Take as an example a generally 
dark line whith has 2 slighty 
brighter levet.at the rightmost 
end, The correct plaice for the dat 
would be weil over to the teft. 
But, the line would have nearly 
completed scanning to the right 
before this fact can be detérmined, 
and by then its woo late to place 
the dart. 

No, I suggest that che sampte- 
and-hold circuit (IC8) overvomes 
this problem by holding the 
previous lines" value on its ourput 
(Ct4) while measuring the 
current line, Hence the actual 
(measured) video level dot is 


late — hardly noGceable, The final 
doi is [ost during the Reld 
blanking periods. The very first 
line has no dot at all, bur as this 
line is probably ‘displayed’ off the 
top of ihe picture tube face, no 
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Superfiuous 
Apostrophies! 


>: Dear Slr 


Bqa beet 


If Dougal Parerson mioums the 
demise of the English million 


4: (biilion?—May 98}, then may | 


enter a ples af mercy for the 
much abused. apastrophe? 

In another fetter on the same 
page Jurks:- “Having enjoyed 
‘Efectronics’ for almos: all of it’s 


. issues....". This growing wend far 


inclusion of superfluous 


: aposuophes, is no more correct 
} than itwould be to say that 
: something was her’s or even hi's. 


eibares 


It’s is short for it is or it has. 


: However, Iwas hanily prepared 
: for the comiprehension trap 

: hidden in Pan 3. of Builcting and 
: Upsracding PCs’ (June 9S):- 


Sita eeae 


and batiery otherwise it wes back : 
: Connecior on it’s own.....” Ouch! 
: That poor apostrophe must be 

: Squinming with embarrassment, 

: looking with dismay at the 

: preceeding sentence. 


to the lamp in series with the 
mans. As 2 proportion of fult 


: finding was on three phase 


industial equipment there was 
also the -446V tester— two batten 
holders screwed back-to-back 
and wired in series. 

The first time § actually saw a2 
‘proper’ test meter was when | 
Built one is the 60s from a kit of 


“Now for the big one...” — it 
starts, ominously —*...Its che one 
with five connectors and a ewisted 
bit of cable in the middle. The 


Any fiving language must 


: evolve, and some tides of change 
: become averwhelming. However, 
= in our subject of electronics, 

: where precision of expression is: 


pars thar used an ex-government : 


‘IY ser meter conveniently 
calibrated 0-3 and 0-15 for 


: Volts and milliamperes, hut 


* 
- 
. 
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. 
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unfortunately uncalibrated on 
Obms range. 
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viral and compilers baulk a: 
Syntax errors, why make 
comprehension for us marzals 


that Jicle bit more difficult? 


Please spare 2 though for the 


i poor apostrophe! It’s very handy, 


MM. Peay, Wares 2 


4 real Reath-Reobinson way of 
: working, but as you so rightly say, 
> its a relief that working practices 


have vastly improved. 


: ene notices! Am I correct in the 
: these assumptions? as I diel not 
: feel that this explanation was: 

: apparent from the article. 


lan Berry replies 
: The answer to your question is 


level for each line can not appear F yés, the operation of the unit is 


exactiy as you as you have 
indicated. it is obvious (or at least 


? 1 thought it was!) that the 

: Indicated level is actually the 

> yiteo level on the previous IIne. 

: This must be so or the video level 
: at the extreme right of the picture 


could not be measured. However, 
as you also point out, it is virtually 
impossibie to see this one jine 
delay, indeed the only way to 


: actually demonstrate that this fs 

: the case would be to have a single 
: television line of white in an 

: otherwise black frame and then 

: attenipt to see the tiny block of 


PO EPadehe 


indicated white level. Mind you, 
when using 2 waveform monitor to 


but only when its usace is correct! 
Martin Vhiley 
Middlesex 


: Your plea for mercy has been 
; accepted, and we will try harder! 
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: Sttuated. You are also correct 


when you point aut that this Is not 


: brought out in the text as well as 


> it might be. My onty defence to 


: as : this is to say that | already know 
Dr. G. L. Manning, Middissex : how the unit warks, the difficulty 


lies In attempting to describe thts 
te others and perhaps things | 


: think are 'obviaus’ may not be. 


There fs another issue which 


may not have been fully takan into 


account. The display does nat 
actually begin at tha tap of the 
frame, nor does it extend to the 
very bottom of the frame. The 
reason for this is due solety to the 
very simple method of deriving the 
vertical blanking pulse using only 


- one EC. The timing sections of the 
: 4528 are not accurate and stable 
>: @heugh to give a blanking period 


which is exactly to TV specifications. 
The only way to do thls would be 


: ta use a line counter circuit which 


; would make the unit much mora 
: expensive. Therefore, the blanking 
: is set to begin a few IInes down 


set camera video levels ina studio : 


or Outside broadcast truck itis 


> usual to watch a display at line rate 
placed on the screén one line 100 : 
: ina single frame superimposed on 


ediles 


which has the levet of all the jines 


tap of each other so that the 
maximum level is indicated without 
regard to its position in the frame. 
As you will no doubt appreciate, It 
Is the Indicated fevel which is 


important rather than where ft Is 


July 1998 


the picture and end a few lines 


: before the bottom, so the uming 
> Gan wander a fittle and is nat 


noticeable, In practice this fs 


: atceptable, as the point of 

; tsterest to be maasured Is usually 
>. at the centre of the picture. The 

: Level Meter is not presented as a 

> Precision instrument but merely as, 
: @ quick and handy way to check 

> camera exposure. 
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Radioactiv 
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TROVERSY 


Natural ritdiation & is the topic for 
discussion in the second ay of this 





series by Greg G 


Radon 


Generally speaking, the worid today is well 
aware of what science was totally unaware 
of a century ago - we are exposed ia 
radiation throughout our lives. Radiation of 
course means disintegration, involving a 
particular atom changing from one element 
into another, in the course of which it emizs 
either a spurt of electromagnetic energy, or 
an electrically charged particle. 


fonisoheric 
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All the metals in the earth’s crust are 
radioactive, to a greater or lesser extent and, 
as we have seen, one of the most widely 
dispersed metals is uranium. This elernent’s 
radioactive changes creates 2 Ienetly list of 
radioactive substances, ane of which js the 


i gas Radon. 


Radon was first discovered, or rather 
hinted at, in 1899, by Emest Rutherford. He 
had been experimenting with Thorium and 


Infrared Visibte 
Ultra Violas 
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: atmosphere as it-does 


noticed that it produced a gas which he 
termed Thorium Emanation. In the 
follawing year the Polish-bom German 
phystcist Friedrich Dom began 2 study of 
- the radium the Curies discovered, 

tic subsequendy found that the element 
not only gave off radiation, but a gas also. 
This gas itself proved to be radinactive and 
so Dorn cailed it Radon. 

This gas turned out to be the sixth Noble 
: Gas, Indeed the most complicated of the 
Noble, ur Inert, gases its atonis having 
electron shell arrangements containing 2, 8, 
418, 32 and 8 electrons. Moreover, being 
composed only of radioactive isowpes, it is 
a difficult element to carry out chemical 
: experiments with. 

Radon will naturally decay. The element's 


: most stable isotope, Radon-222, breaks 


dawn, releasing alpha particles into the 
so. Indeed, this 
isotope is 2 common source of the alpha 
particles used in radio therapy. 
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In 1900, the French physicist Pau) Villard 
was studving uranium midiation under the 
influence of a magnetic fielci. He noticed 
tit, in addition to both alpha and beta rays, 


: there-was another form of radiation, one 


that was unaffected by a magnet. The new 


: ridiation’s properties appeared to resemble 


those of -rays, except that it was Even more 
nenetrative and, therefore, of even sharter 


: wavelength. This radiation in fact has 2 


warelength in the range 1s 16’m to 
1x 10m metres. To this particular form of 


Figure 1: The height in the atmosphere below which observations cannot be made throughout the electromagnetic spectrum. 
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radiation Villard gave the name.Gamma, the 
third lewer of the Greek alphaher. 

These mys ariginate in atomic nuclei 
Guring radioactive decay. The absorption of 
gamona rays by nuclei can cause particles to 
be ejected - a phenomenon termed 
photodisiniegration - or can even split the: 
nucleus, known ws photofission. : 

Gamma ray photons lose energy by being 
scattered from tree elecirons - the Compton 


Trea tiirii) 
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Effect ~or are completely absorbed by : 


ejecting electrons irom atoms, which is the 
process known as the Photoelectric Effect. 
the explanation of which won Albert 
Finstein the Nobel Prize.in Physics in 1921. 
Recemt research has shown that same * 
“_ihree times a day our sky flashes with a 
powerful pulse.of ganima rays. The sources 
of this intense radiation are likely to be 
emitting, within the space of seconds or ; 
minutes, more energy dian the sun will in 
its entire 10 billion years of life.” ' Py 
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Cosmic 


In 1786, the British inventor, and physicist, 
Abraham Bennet invented the gald-leaf 
tectroscope which consisted of two slivers Of: 
gold leaf, joined at the top, the whole-heldin ~ : 
a sedied jar, The slivers could be eléctrically 
charged from the outside and, since they: 
received the same charge, they: repelled each 
other resulting in an inverted “Wo S: 

When really energetic radiation ‘ a 
penetrated the jar it produced i ions; which 
accept the electric charge, thus enabling the! ; 
slivers of gold leaf to slowly. come together 
again. Therefore, when, no really energetic ~~: 
radiation was present, for example Xravs or? 
Gamma rays, theSlivets Shauld have 
remained apa rt indefinitely. However, this 
did not happens; the:slivets almost always 
sunk slowly v together. f 

By the opening years of the present 
centtiry, sdence-knew that small amount of 
radiaiion emanate from cadioactive metals 
in the rocks and soil. This. it was though, 
could well accolint for the slow leakage of 
the électroscope’ s charge. Fortunately there 
wis 2 way.of proving this 100 detach the 
earth from thé equation. | 

Tn 1910, thé French pliysicist’ Theodor 
Wulf was carrving out radiation experiments | 
at the Fiffel Tower. In the course of this 
wark, he noticed that the ianisation in 
the air 300m above the Gammi my source — 
he was using was grearer than that at a 
similar horizontal distance from the scurce. 
This, he chought, could indicate an extra- 
terrestrial sourve for the radiation, and he 
went on Lo suggest that his hypothesis 
could be tested using a balloon. 

In tbe following year the Austrian 

physicist Victor Hess, working at Vienna’s 
radiation research laboratory, was also 
concerned with locating dhe source of the 
backeround radiation which “...showed up 
4s ionisations in the air, even within 
containers that were shielded.” * 

In 1911, Hess 100k up Wilf’s suggestion 
aod, with ihe assistance of the Austrian Aero 
Club, he ninde 10 balloon flights with.an 
electroscope, collecting ionisation data to a 
height of some. 3,350 m. tlis resulis were, to 
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say the-least, surprising. The gold stivers of 
his electroscope came together some eight 
times more rapidly at altitude than they did 
at ground level 

Ionisation in fact decreased from ground 
level to about 150m, but from that point. 
upwards it increased noticeably with 
increasing altitude. Moreover, the radiation 
at ail levels was the same, during day or 
night, and so could nor be the result of 
sunlight. Hess; in fact, bad-established the 
existence OF Cosmic fays, Which he termed 
Hohens nstrablung. the German-word for 
‘Radiation ofthe Heights. 

Cosmic rays in fact are any. Chiss of 
enermetic ‘panticles which travel through: space 
at speeds’ ‘approaching that of fightin the. 
1920s, the:American physicist Roberta. 
Millikan took the lead in batloon experiments, 
He, if1925; suggested the name Cosmic.cays 

for what Hess had discovered. The word. 
Casmos i is a Greek word meaning Order,.in 
particular Good Order, chus highlighting the 
‘Greek concept of the universe forming an« 
ordered whole. 

Thereare two basic cosmic rays: priman” 


:* and secondary. Priniary cosmic rays are, 


principally, hydrogen nuclei, that is protons 
and Alpha particles, or helium nuclei, some 
primary. particles are generated by the 

nuclear convulsions taking placei in the sun. 


: via Solar flares. However, the waist ajoriny 


come from the Most remoie; Areas ‘of the © 
universe’ possibly, ie is though; fram. 
exploding s supemovas. 

The factis however that."...10 Monica; 
_on earth... can. : produce: the equivalent of 
cosmic rays at billion-volt energies, which is 
the chicf reason why we know so little 
about whar happens at the top of our 
wmasphere whens ‘casmic rays strike." * 

Secondary cosmic rays result f irom Primary 
cosmic rays entering the earth's ALMINS phere 
and colliding with nitrogen: ‘and Gxvgen 
nuclei Such secondary miys consist of 
posiirons, nenuinas and others sub-atomic 
particles as well as very small quantities of 
photons. Particularly energetic secondary 
cosmic. mys may interact with other 
atmospheric nuclei and Creaie- even MOTE 
‘secondaries which, if tum, themselves 


generate what is knowns a Cascade Shower: 


Electrons comprise only some't% of | 
cosmic rays and the collisions in the earth’s 
atmosphere result in 2‘consicderable number 


> of radinactive atoms. Although this 


collision-créated midioactiviry does nor 
greatly add to the natural, terrestrial 
radioactivicy, it does provide a useful source 
of trace elements which can be used to 
study a variery of subjects on éarth. 

Indeed hy 19-16 it was becoming evident 
“uthigt somewhere in the process of 
ridioactiviry there were clocks to be found.” * 
Six vears earlier, the Canadian-born 
American biochemist Manin Kamen had 
discovered the Carbon-14 isotape, *...formed 
by the reactinn of cosmic ny particles with 
nitrogen-1 in the upper aumosphere.” * 

This isotope had a fenpchy halflife of 
arounct 5,700 years and, in 1947, the 
American chemist Willard Libby saw. that this 
could be usefully employed in historical 
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dating. Since new carbon-14 was formed as 
aid carion-14 broke down radioactively, a 
balance was achieved and a very small 
amount of the isotope always remained in 
the earth’s aunasphere. Libby thought thar, 
since plants absorb carbon diaxide in the 


_ course of photosynthesis, carbon-14 would 


: be absorbed also, 


‘When the plant died however, the carbon- 
14 irhad absdrbed hitherto would slowly 
break down. So, by measuring dhe curbon- 
H concentration in a dead plant or piece of 
word, the elapsed time berween the plant's 


: | demise and the curbon-14 could be 
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measured quite accurately. 

This meant that samples of wood, testiles, 
parchniene and other substances could be 
accurately dated, Archaeology no longer 
needed to depend an estimates and 
guesswork when dating ancient artifacts. 


Ultra-Violet 


_ Visible light, of caurse, is not the only form 


4 
S| 
. 


of tight. lt - for example - a photographic 
plareis placed beyonc! the violet end of the 
spectrum, where nothing is visible, it 
becomes strongly forged. This fogging is 
caused by Ulire-Violez light, irom ihe Latin 
word for ‘Beyond.’ This form of radiati¢n is 
still: termed ‘black ight occasionally and 
commonly abbreviated to U-V 

It Was discovered 215 early as 1861, by the 
German physicisr johann River, who was 


\ working with silver chloride. He found that his 
accidentat discovery affected the silver chloride 
more than visible light did. By 1879 the British 
~ ASUONOMET William Huggins had obriinect the 


tiltra-viotet speciim. of white stars. 
Ultra-violer radiation i is produced by high 

temperature surfaces such-as the sun, ina 

continuous spectruni. In fact“. “apart from 


_ visible light and radio’ Waves the Oaly other 


ridiution which penetrates the atmosphere is 
the longest wavelength ultra- violet anc! smalt 
paris of the infra-red.”* It is also prothiced by 
atomic exitation in gas discharge nubes as 2 
discrete spectrum of wavelengths: 

The ultra-violet spectrum is usually. divided 


—intG iw “regions. Firstly: thete@ is the Near. UX, 


towards the visible specirum,.with a ¢ 


- wavelerigth ¢ of2 000 to 3,800 Angstroms (A), 


and secondly: the Far LV. region, having 2 
wavelength range of between 100 to 2,000 A. 
In the past, research aircraft and specialist 
balloons were alsie-to approach the sort of 
altituttes suitable for ganamia-ray and inira- 
red astronomy: However, in the case of the 
“.ultea-violet and X-ray regions there is no 
altemative Dut to use rockets or satellites.” ’ 


Infra-Red 


Just as there is ‘light beyond the violet end 
of the spectrum, so there is also another 
iorm of ‘light beyond the red, or opposite, 
end of ihe spectrum. Visible light with the 
fongest waves is seen by humans as red. 
Light with even longer waves is invisible and 
termed Infra-red. the ‘Infra’ coming fram a 
Latin word meaning ‘Below.’ This form of 
radiation was discovered as tong ago as 
1800, by a German-British music teacher 
callect William Herschel. 
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He had become interested in astronomy, 
but could sot afford a décent telescope. 
Consequently he decided to build his own 
equipment and began by grinding the 
mirrors and lenses. The resule of this 
initiative was thar lerschel telescopes were 
among the finest of the time. 

Herschel was investigating the power of 
difterent parts.of the spectrum ro hear a 
thermometer, when he. noted that 
iemperature rose towards the red end of 
the spectrum. He then decided to move his 
thermomerer slightly beyond the red enc 
sO as tO moniror the heating effect's 
rermiination point, To his surprise, the 
temperature rose higher than everata ~ 
location beyond the specirum’s red enc. 
Herschel subsequendy published his 
findings in his paper ‘An Investigation of 
the Powers of Prismatic Cofours 10 Heat 
and Hluminare Objects.’ 

In 2850 the Italian physicist Macedonic 
Melloni, the inventor of the Thermapile, 
used his discovery to investigate the infra-red 
radiation Herschel had ciscoverecL His 
' device could detect bath very weak electric 
currents and very fow heating effécts also. 
Consequenth, Melloni was able to shaw that 
infra-red radiation had ail the properties of 
light, including interference and polarization. 
It therefore consisted of waves, as indeed did 
light, except thar in the case of infra-red, the 
Wives were too long to make an impressian 
on the retina of che huntan eve: 

By 1887, the British photographic 
physicist William Abney had developed 
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techniques for détecting infra-red radiation 
photographically. He later used his 
development to observe and phoiwgraph 
the sun's specrrun. 

Eighteen vears later the American 
physicist and astronomer Wiliam W 
Coblentz began a 40-year speil as head of 
the Radiometry Sectian of America's 
National Bureau of Siandards. Throughout 
a long and most prodcutive life, Coblenz 
measured the inffa-reel radiation from 
planets, stars and nebulae. He was the first 
physicist to accurately establish the 
constants of biack-body radiation, 
confirming Planck's Law in the pracess. He 
was also a major influence in the adoption 
of radiomerric standards. 

The infrared specmum is usually divided 
inte three ranges. The Near infra-red band is 
that closest io the visible spectrum, having 
wavelengths of 0.78 10 30 x 10° metres. Middle 
infra-red has 2 wavelength range of 3 to 30 x 
10* metres, whilst the Far infra-red begins.ar 
30 x 10% meires and extends to 300 xi 
mires. Indeed most of the radiation emitted 
by 2 modertch heated surface is infra-red. 

Presenuy our knowledge of the infra-red 
region - as with the U-¥ region - depends on 
satellites, a number having been “...placed 
in earth orbit to make astronaniica! 
observations particufany in the Xray 
(Uhuna) and infra-red (RAS) wavelengths.” * 
The latter, ‘a co-operative effort of The 
Unite! States, the Netherlands and che 
United Kingdom, is equipped with a 


57-centimetre infra-red telescape, sensitive 
to wavelengths of Sum 10 100ymn. it iiss 
already made a number of important - 
indeed unexpected - disceweries, among the 
most important being clouds of solid debris 
around a nunier of stars. 

All af the above of course leads to one 
thing: the measurement of midiarion itself 
and its effect on workers in the field sad 
the public ar large; In the next part we shali 
fook at the somewhat confusing world of 
radiation measurement. 
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It’s that Millennium 
Bug Again! 


if you've seen or reail any news item 
recentiy, there's a goo! chance it’s about 
the so-called Millennium Bug — the ‘effect’ 
thar will occur in many computers or 
compuler-opermied equipment one second 
alter midnight of the night of the 31st af 
December 1999 (more correctly, the very 
first second of the first day of January year 
2000). The Government has stoked new life 
into the fire in recent weeks with its high 
profile involvement to help get rid of ix. 

in reality, it’s nota computer bue at all of 
course, and whar's more while alt associated 
effects will cause the same kind of results, it's 
not a single problem either, The prablem, or 
indeed probiems, will arise if computer or 
cCOMIpLLeCopenited equipment, or éven a 
single microprocessor, is unable ia 
differentiate berween the year 2000 and the 
year 1900. in simple terms, any computer 
equipment which uses a two number 
specification for yearly date Ge, 97 for 1997, 
98 for 1998, 99 for 1999 and so on) will 
encounter difficulty as the year changes 1o 
200) — when its representation for the year 
becomes 00, which can be mistaken for 1900. 
Now while humans can differentiate between 
year 2000 being represented by 0) and the 
ear 1900, computers are thick and they need 
fo be told..as such, inordinate confusion will 
be caused hy computers which can't 
differentiate the year 2000, It’s worth pointing 
out here chat vhis isn’t the only vear 2000 
concem. There are others, including the fact 
that year 2000 is a leap year and many 
computers don't actually know shat! 

But Jet's put this into perspective. 
Computers can't be blamed for this: As I've 
sail, they're thick and need to be rold the 
difference berween 1900 and 2000. A 
computer can only perform or carry out a 
task iFit’s properly told how to do the task, 
That's what a computer program is there for 
— to instruct a computer how to do the task. 
In other words, it's nat the computer that's 
at fauls, it’s the peaple who have written the 
soliware to control the computer! 

in computer tenms, there aré three areas 
where the millennium bug affects its 
, Operation. First is its internal basic 
controlling program — its BIOS. Remarkably, 
ull just recentiy some computers have been 
produced with a BIOS that simply cannot 
differentiate berween 1900 and 2000. Is that 
stupid, or what? 

Second is the operating system software 
that a computer needs to present an 
interfice berween its human user and its 
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integeal parts. Interesiingly, the majority of 
personal computers worichvide (anc of course 
we are@ lilking about chose drat ruin Microsoft 
Windows here) are not year 2000 capable. 
Relicve it or not, it was not until 1995 (on 
the celease of Windows 95) thar Windows 
iiseif became able to differentiare berveen 
1900 and 2000. Is that stupid, or what? 

Third are the application programs thar 
individual computer users run. It’s 
impossible to say whether these are year 
2000 comphani or nor; although most (nat 
all) of the lamous applications have been 
fora while now, Is thar stupid, or what? 

But these are just computers. It’s 
relatively easy to check if a computer is vear 
2000 compliant. While this is 2 simplification 
of the problem, yau can simply adjust its 
Internal date to vear 2000 and run it to 
make sure iz.ail works properly, if it doesn’t 
work, you can replace the offénding part be 
it the BIOS, the operating system or the 
applicaion program. You can always swap 
ihe whole thing for a setup that is year 2000 
compliant. So this problem is controllable 
by the user plunning ahead, even though 


. ihe orginal ranufacturer or sofewaré 


proxiucer wasn't planning ahead when the 
computer or software was fisst designed. 
This is simply damage limitation at ins costliest. 


The Problem Gets Worse 


A bigger problem though is with computers 
within other devices. Every videocassette 
recorder for example, most modern kitchen 
appbances, televisions, telephones and so 
on ail have an internal microprocessor. If 
the ‘hug' is in that, there’s a likelihood such. 
an appliance might noiwork property ia 
the vear 2000. 

If you have no idea of the consequences” 
that will face us on the morning of Ist 


January 1998, reach for the book Fre 
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Bonth 2000: What the Year 2000 Computer 
Grisis Means to You! by Edward Yourdon 
and Jennifer Yourdon (published by 
Prentice Hall: ISBN 6130952842), from 
which the above facis have been gleaned. It 
is as well a resourced and descriptive 
explanation of the year 2000 problem as 
you are likely to see in pring. Better than 
that, it's written in a fion-technical way, such 
that even the most non-technical persan 


; ‘will be able to see the problems that face: 


us. It is indeed one of the aniv boaks 


; Written on thé topic nat for programmers 
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or IT professionals, yet just 2s relevant to 
them. It is also very frightening, but remains 
non-alanmist When we wake up with the 


_ largest hangover of aur lives from the 


Mitlennium New Year's Exe Bash we all 





attended the night before, it’s just possible 
that the hangover won't go after 2 couple of 
hours. From this premise the bogk lays aut 
the Scenarios we might fice. 

The stupidest things about this whole sac 
Millennium) Bug affair are that 1) it has been 
made by computer or microprecessar 
manuficturces and software producers, 2) 
computer Or microprocessor manufacturers 
and software producers have leit i until che 
last few years of the present millennium to 


uy 10 correct their errors. These errors 
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shoukl never have been theré in the first 
place. It makes me elad my computers are 
Apple Macintoshes. The very first Mac was 
produced in 1984. Then ir hac a BIOS that 
would operate to the year 2040 (current 
Macs, incidentally, will operate to AD 
29,940) and an operating system to match. 
Consequently only a few applicatian 


} programs ever to run on a Mac (funnily 


enough, Microsoft Excel being one of them) 
weren't totally year 2000 compliant from 


:- day ane in 1984. Why didn’t other 
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computer makers and software producers 
clo He same? Didn't they believe their 
products would be around in the year 2000? 
Coincidentally, one of my Macs is a 1984 
model which still works perfectly well, even 
if a little slow by modern standards. | use it 
for menial tasks like email and Surfing the 
Internet. Whats mare, | know it will sul do 
these jobs in the year 2600 too (that is, if 
the Internet's still working). 

My personal feclings about PCs aside, the 
pure:fact of the matter (as che authors of 
Tine Bomb 2000 explain methodically and 
clearly) is that we do not yer mow how the 
world is going to cope after Ist January 
2000. Most offife will go on as normal no 
douht, but there will be some: computer 
systems altected. There is simply no way 
that all systems can be.guaranieed to 
function correcdy as there are just too many 
systems in the world for this to be the case. 


i Just what the effects of these failed computer 


systems will be is only going 10 be known 
when they fad, and as the failures begin to 
Fipple down through the world's socio- 
economic strata. The fact your ¥CR might 
no longer be capable of being programmed 
io record your favourite TY programm is 


Small ish, But if your bank's computer is 
’ offline for sevéral weeks and can't five you 


cash you may not be so nonchalant. 
Tick, tick, tick, tick 
“Happy New Millennium” — BOOM! 
The opi 


nS expressed by the author:are not 


flecessanly those of the publisher or the editear 
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this month Mike Holmes explains DOS and Iitterrupts. 


oon after version 1 of Visual Basic for 
Windows first appeared, there 
followed a variation on the thense for 
users Who could not yet afford the then 
newfangled and hivhly expensive IBM PC 
AT (Advanced Type) machines, which were 
needed to be able to rum Windows. This 
variation, for all intents and purposes 
identical as much as possible to Windows" 
Visual Basic, was called Visual Basic for DOS, 
and allowed Windows-like provrams to be 
crested to min on XT machines (even those 
with EGA and lower monochrome 
monitors), having Windows-like behaviour 
inckucting mouse sppart. 

Actually, T sul quite like Visual Basic for 
DOS — it's ‘quaint’. What's clévér about it in 
particular is chat, although its screen 
displavs are suppased to be graphically 
onenrated (like Windows proper) miher 
than purely text based, as is usual with DOS 
programs, it does not need a special 
graphics screen made. All 3D objects are 
drawn using the box drawing characters 
provided with the standgrd DOS ASCII sei, 
relaining the minimum require<f DOS text 
screen. Hence, Visual Basic for DOS 
thereaiter referred to as VB-DOS) still works 
with a 2 or bit monochrome amber or 
green screen monitor for an XT. 

The only deviation from nonnal DOS 
screen working is to do with colours, DOS 
normally has eizht basic colours, eight 
‘bright’ colours Ghe same again but 
intensified), the lateer then duplicated as 
Yashing’ (using an ext attribute hit), In 
keeping with its Windows-like appearance, 
VR-DOS adopts « different Windows 
equivalent 16 colour set, in che process of 
which the Hashing attribute is sacrificed (it is 
utilised to achieve the non-DOS sliades). 

interestingly, VB-DOS does not by default 
display colours - its default is viewable as 4- 
bit monochrome, that is to sty white (grey) 
on Dlack, the black being used for the lower 
night shadows of objects, and bright white 
being used to highfight the top left ‘lir’ edges 
of objects (such as command butions). The 
backrrounds of windows and cantrols are a 
uniform grey and the tesc is black. 

Tisforve VB-DOS to disolay a vreater 
variety of colaurs, some sor of initintisation 
file listing these, and a means for reading it at 
Start-up, must be provided for cvery VB-DOS 
program, or with values set in. start-up code. 

For some tinie now many commercial 
DOS programs — particularly utilities and 
instalters — tend not to bé boring flat 2-bit 
white on black. Borders, pop-up boxes. 
drap4town menus and progréss bars 
abound, and are in colour. eure 7 shows 4 
wpical example (if you recognise it you'll 
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know what it is) — whbeit not produced wath 
VB-DOS, the same pnucipies of generating a 
graphicslike display using standar] DOS 
ASCII characters apply, even to the poinr of 
including shadows for an enhanced 3D 
effect: Significanily, however, chis method is 
very much faster than drawing in graphics 
screen mode. 

The one drvvback to VB-DOS is that it is 
memory hungry — any compiled EXE-will 
never be much smalter than 240K. This is 
because of the runtinie library that goes with 
ip that mikes 1¢ all work, Similarly, the design 
environment needs a low of memion; even 
though an overlay technique is. used, and 
experience has shown that it is happiest when 
EMS is available. Still who needs an AT then! 


Compatibility 

VB-BOS is compauble with all previcvus 
versions of Microsoft QuickBasic. This is 
weful to know if you still use QuickBasic, 
since you can use: VB-DOS instead of 
QuickBasic to make simple (non-windawedc)) 
DOS programs. The one thing you can't do 
is use PRINT or INPLIT if'a window is 
loacted, 2s PRINT and INPUT are ‘not 
allowed while a farm is showing’. 

The following compatibility guidelines 
apply when porting applications from Visua! 
Basic for Windows. This can be done fairly 
easily, also from VB-DOS to VB for Windows 
— the only jimitation being that often you 
cannot load a complete project of the otter 
ivpe — you usually have to make 2 new 
oroject then add the other’s modules one 
at 2 time. 

In the case of forms and controls, those 
for VB for Windows have many more 
nropemes than VB-DOS. This only means 
that YR-DOS ‘dumps’ the properties it 
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doesn't understand. In che other direction, 
VB tor Windows acds default properties to 
V¥B-DOS forms and controls where it fincls 
then missing. 

Microsoff recommend that the content of 
a global moxiule be translated to 2 
comparable $INCLUDE file. You include this 
file in each file in che project using the 
SINCLODE metaconimand. Formal 
paranicters and all Dim. Dim Shared, Redin, 
Srutic, and Global statements must be 
changed to include appropriate AS clauses. 

Functions used in VB for Windows code 
(BAS) modules require inseriion of the 
appropriate DECLARE FUNCTION 
stttements in each file in the VB-DOS 
project. VB-DOS is funny like that. 

Microsoft, also recommen vou use the 
stuement “CALE Main’ in the project if the 
VB ior Windows application uses “Sub Main’ 
as the start-up, alchough personally T use 
executable code in a first GENERAL RAS 
moctule. fm VB-DOS executable code can 
exist outside of a procedure. 

The table below defines the miost common 
statement and declaration reladionships 
between both Visual Basic types: 


Visual Basic 
for Windows 


Global X 

Gabel X, X} 

Gn {Loral) Error 

Dim Stalements - 
(declaration i-e}) 7 
Static X (procedure kel) 
ReDim: Presene XO 


Visual Basic 

for DOS 

COMMON SHARED 
Dihi X XO 


ON LOCAL ERROR 
Bilt SHARED 


STATIC X _ 
REDIM PRESERVE XQ 


Invoking VB-DOS - 
Recommendations 


The VB-BOS design environment is nun 
from the DOS prompt as follows: 


WSDES 
| /CMD 


fantions} 
strinc] 


(i /RU8) pragrarj 


First of all, do make sure that it runs fast 
enough. lust oping ‘vbdos'.at the *>" 
prompt invanably means it runs very slowly, 
A sureiife way to make il nun ageravatinely 
slowly is to Type: 


V2D0S /S: 


200 /X%:0 /E:6.0 


VB-DOS is one of those programs that 
compiles 2 temporary EXE and runs it when 





you want it to run. The /S:" option specifies 
the amoun: of DOS memory to reserve for 
the VB-DOS design environment. 300K is 
not énough. 

Plus, ‘2:0° means don’t use any XMS, and 
VEO o means don’t use any EMS, 
(Assuming any of this is available in the first 
piace.) So | always use: 


VBDOS /S:400 project.mak 


which ensures maximum speed and 
eHiciency, with EMS being detected and 
used automarcally Cproject.mak’ is the 
name of the Visual Basie project to Joad or 
create). This invokes the code editing part 


of the design environment, which (usually) _ 


looks hike thar shown in Figure 2. 


Making Even More Work 
Space - Library Linking 


Eventuaith, however, a complex project will 


use up memory, so then it becomes prudent 


ro begin making library modutes of what's 
been written so far, exiting VB-DOS and re- 
running it giving it the library name to tink. 
Micrmsoft provide one that enables VB-DOS 
to make DOS interrupt calis; 


Fanos /L VEDGS.GOLB-. /S:460 
eroject.mak 


Building on this, 1] then created a further 
one that also includes Microsaft’s provided 
Commoan Dialog module, along with 
some other standardised staff f typically 
WANE (G Use. 

This general purpose Itbrary tink module 
is called “projlib.qlb* and is linked by: 


VBDOS /i, =ROILIB,OLE /5:406 
orejecct.mak 


For reference this library contains: | 
“stendand globally accessibia : 
POUUTES | 


GENRLUB -BAS” 


CLNDLG.BAS 
no = ode module 
CMNDLGEFRM == Microsoft's common distog 
i forms Trodule 
CNCLFORM.FRM a widow displeying a.‘Cancet’ 
tertton " 
a vindow far changing system 
a Windows-Dke hafp display 
system 
windows used by main hep 
Mingo ; 


EDCOLORS.FRM. 
CUSTHLP3.FRM 


C USTCOP", FRR, ' 
CUSTHIST.FRM, 
SINDEX.FRAI 


At compilation time this library also needs 
vbtios.bi to cleclare the DOS interrupt calls 
linked by VB-DOS as vbdos.qlb. Forms 
CustHeip, Cnclform., and Coto will be 
externally accessible to the new project 
alang with utility coutines in genrilib.bas. 
My main project therefore cypically uses 
projlib. lh as linked by VB-DOS when run,. 
and containing acleast GENERAL BAS. 
optionally GETHELPBAS, and a fiest form. 
This is ultimately run or compiled as 
myprog.EXE, At the code level it will 
inctude: projlil>.bi, fisting declarations of the 
relevant procedures and objects in 


projlib.lib; and cmndlg.bi doing the same for 


the conumon dialogue moxlules. 
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VBDOS.BI 

Without going into great detail, this 
included Ele is for assembly language 
rounnes in. vbdos.qib called ABSOLUTE, 
INTERRUPT, ENTERRUPTX, INT86O0LD, and 
INT8SXOLD, I: allows a VB-DOS program to 
use, for example. ‘Int24h* DOS routines. 


CMNDLG.BI 


Lists procesiure declarations for Microsoft's 
‘Common Dialog Taolkit’. These are public 
routines that display the relevant pop-up 
windows, These include About, FileOpen 
and FileSave (sce Figure 3), FilePriat Gee 
Figure 4), FindReplaceTest (see Figure 5), 
and a ColorPatette (see Figure 6). The set 
provides a seres of ready-macte standard 
modules that look and behave consistendy 
the same in every VB-DOS program. 


PROJLIB.BI 

This is my own library chaz includes these 
global variables whose list acder must be the 
same as in projliblib, By éxample these 
coniprise: 


Figure 3. 
File 1/0 
dialogue 
as a modal 
secontiary 
Pop-up 
window. 


Figure 4, Print 
dlalogue 
window with 
the option to 
print to file. 
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Adaptors contains the video aclaptor 
name déduced by 
Video.Hardware 

function aC SLart-Uy> 
RESERVED 

determines wheikerc: 
program was loadex! bya 
standard DeskTop 
frontend 

RESERVED 

Tre — was cun by DeskTop (CHAIN 
command). 

False — was not run by DeskTop, but from 
DOS commane level. 

globally accessible storage 
for defauic filename and 
path, general-purpose 
NOT 

name and path of help file 
for the program NOT 
RESERVED 

Set at star-up and 
returned by Color window 
RESERVED 

Sct at start-up and returned 
by Color winciow RESERVED 


DirLoadFlag 


Main.ForeColor 


Main. BackColor 
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Figure 5. 
Find/replace 
diatague. 
Functionality 
has @ very 
close 
eImilarity to 
Windows’ 


common 
dialogue 
yersion. 


Figure 6. 
Comman Dialog 
ToolkH cofour 
palette. These 
are the 16 In 
total cofour 
hues that VB- 
DOS uses. 
These colours 
can be applied 
to common 
companent 
parts of all 
forms; border, 
background, 
menus, etc. 


These variables are accessible across ali 
modules and provide a simple way of 
communicating data hetween forms and 
procedures. 


La 


Modules and Procedures 


VE-DOS uses two kinds of modules, forms 
and code. The principle id victually identical 
to VB for Windows, with a few quirks. Form 
(FRM) modules contain data declarations, 
event procedures, and general procedures. 
lo addition. form modules contain the 
objecis and properties of a form. Code 
(BAS) modules contain data declarations 
and globaily accessihle procedures. ; 

Event procedures in a form module. 
should be written only for those events to 
which vou want a form or conirol te 
respond, Just as VB for Windows, VB-DOS 
provicies several keywords used specifically 
to write cade for modules and procedures. 

Varnables can be cither shared by form or 
code modules using the COMMON SHARED 
Statement (required alternative to the Global 
ferword), or passed to procedures by 
reference or by value (BYVAL, see below). 

Anew module is created when you 
choose either ‘New Form’ or New Module 
from the ‘Fite’ menu of the VB-DOS code 
editing environment. ‘New Module’ adds 2 
code module (.BAS). ‘New Form’ adds a 
form module (FRM), causes a jump to the 
Form Designer (as does‘ ine ‘Form’ burton 
in the VB-DOS code editor. This form 
designer is shown in Figure 7. It is now too 
unlike the VB for Windows equivatent, if 
somewhat less refined. 

Form modules are private, where event 
and peneral procedures within form modules 
cannot be called fom external rnodules or 
procedures, Executable code is not allowed 
at the module level of a form mociule. 
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However, code modules are public; 
general procedures contained within code 
modules can be cailed from other modules 
or procechires. Frecutable code.is allowed at 
the moxdule level, and apart from this it can 
be proved that in these-respects VB-DOS is 
not very different from VB for Windows. 


Subs, Functions, 
and Procedures 


The following keywords are used in 


> VB-DOS to declare SUB and FUNCTION 


statements, pass paramicters, and transfer 
control to programs: 


Like VB for Windows: 

ANY Disables npe checking in AS. 
clause of DECLARE statement 

BYVAL Passes variable by value rather 
than by reference 

CALL ‘Transfers control to VB-DOS 
SUB procedure. 


Figure 7. The 
VB-DOS Form 
Designer is not 
too dissimilar 
to VB for 


Windows. 


: SUB 


: DECLARE 


Immediately exits SUB, 
FUNCTION. DO. FOR, or DEF 
FN (¥B tor Windows does not 
have DEF FN} 


FLNCTION Declares name, parameiess, 


and return type of FUNCTION 


Declares the name and the 
parameters of SUB 


Unlike VB for Windows: 

CHAIN Transters contro! speciiically to 
another VB-DOS program 
Declares VB-DOS SUB or 
FUNCTION procedure, Unlike 
VB for Windows, all mustbe 
declared before they are 
accessible even within the 
same module 

RUN Restarts program in memory or 
executes another 

Makes 3 variable local to a 
procedure and preserves its value 


STATIC 


Passing an argument to a procedure “hy 
rclerence’ means thar the procedure is given 
the aciclress of the argument. This allows 3 
procedure to change the arzument’s value in 
the calling procedure. Whereas passing an 


> argument ‘by value’ means that the 
: procedure is only given the value of the 
> argument This allows thé arsument to 


change locally.in the procedure without 
affecting the vacable in the calling procedure. 


Designing Forms 


: With VB-DOS, torms are crested in the 
: Form Designer (FD.EXE, see Figure 7). This 
: isaseparaie utility used to build the user 


interface (forms and coniols) for the 


1 application, and it can be siacted) om.the 
DOS command line, 


Forms can also be dialogue boxes in VB- 


: DOS. The BorderStyie propeny setings 


identify 4 form as either a window of a 

diwlogue Box, You cun even have borderiess 

and titlebarless windows. Menus can be made 

in exactly the same way as VB for Windows. 
Every VB-DOS torm will also have a 


i contol menu in which you can minimise, 


maximise, close, etc. Unlike VB for Winctows, 


i disabled options remain as disabled entries 


in che menu, not removed, see Figure 8, 
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Figure &. Ajl ¥V8-DOS forms share 
thls common contro! menu layout. 
Only accessible H the 'ControiBax’ 
property is true. 





This also shows how the ‘accelerator. keys’ 
(highlighted short-cut letters) in VB_DOS 
menus are shown in a different colour but 
only if the selection is enabled. . 

Moreover, it is even passible (0 create 3 
Multiple Document (nrerface (IDA 
application in VB-DOS having several child 
windows, in which the MDI parent contains 
the meat bar of the child with focus in 
addition to its own menus. 

These are the same basic controls provided 
br VB for Windows, hence form modules 
using these only are relocatable from one 
environment co che other. The exception is 
the picture control, which of course cannosr 
show actual picrures in DOS, However, it: 
can be the background parent to # group of 
controls, and provides an area where the 
PRINT statement can be-used.. 

Figure 9 shows one example of a utility 
window I created, hased on Windows’ own 
disk format utility, using 2 selection of hese 
standard controls, including a fame as a group 
parent. The module works by shelling to DOS, 
writing a complete disk farmat command 
string that includes the selected options. 


Globally Accessible 
Routines In PROJLIB 


DECLARE SUB DateTime {Files, 
FileSize&z, FileAttributes, YRS, 
MNTHS, DYS, HRSt, MINS, SECS, 
Modes} 


Lises DOS interrupts to read/write a disk 
file’s date/time stamp. 


DECLARE FUNCTION DiskSpece (BYVAL 
Drive -AS STRING) AS. DOUBLE 

Uses 2 DOS interrupr to return free-disk 
space. 

DECLARE FUNCTION EXTRACT (BYVAL 
MainStrS, MaichStrsS) aS STRING 
Same as the VB for Windows equivalent, 
see Part 2 of this series. 

DECLARE FUNCTION FileCopv 
(Sources, Pestinations, Errdode 
AS INTSCER) AS INTEGER 

Copies 2 disk file fromy oné place to anoth- 
er, also transferring the DOS datetime 
stamp. The actual copying is done in bina- 
ry fite access mode as a series of raw daca 
Dlocks.-so it copies anything. 

DECLARE FUNCTION FileExists 
{FSpec5) 2S INTECER 


Same as the VB for Windows equivalent, 
see Part 2 of this series, but uses a DOS 


: int@erupr. 


biesseracat 


DECLARE FUNCTT! 


dO bende htadeterdasabradd beenae 


DECLBERE FUNCTION InstrAny {BYVAL 
MainStr$, MatchSt+$) AS PVTEGER 

DECLARE FUNCTION PaciLbeft 
{BYVAL MainStr AS STRING, Target. 
AS INTEGER) AS STRENG 

DECLARE FUNCTION PaGRight 
{RYVAL MainStr AS STRING, Tarcet 
AS INTEGER) 3S STRING 

DECLARE FUNCTION 
{EYVAL MainStrs, 
STRING 

DECLARE FUNCTION REPLACE 
{BYVAL MainSers, MatchStrs, 
RenStrs) AS STRING 
All above same as the VB for Windows 
equivalent, see Part 2 of this series. 


REMOVE 
MatchStr$)] AS 


DECLARE FUNCTION GetFileSize 


(Files) AS LONG. 

Uses the file pointer DOS interrupt to 
return file size. 

i GetrileaAtcr 
(Files) AS. STRING 


Duplicates the VB for Windows FileAur 


function. 

DECLARS FUNCTION GerFileNpateTime® 

(Files, DATE.SIN&, TIME. SINE} 
DECEARE FUNCTION 

SetFileDateTimes (Files, 

DATS. .BIN&, Tith. BLL) 


The following controls are available In VB-BOS: 


Check Bax: 
Combo, Bax 
‘Cominand Baton 
Directozy List Binx 

| Drive List Bax 
File List Box 

f . 2 
Horizontal Serol Bar 


Jogsies the selection of an aption on-and aff 
Allows a user to enter tent or seleet from a fist 
‘Performs an ection when‘ chosen 

Enables the selaction of. directory path 
Enabies the seiecton'of disk dive’ 

Enables the selection of iets) 

Pronides’a functional grouping ft Contro!s 
Allows SeeCUON fom @ Tenge Of valics 


Displays: taxt that the-user esanct charge - 
Allows the user to setect froma’ Bst" 
Displays hems the user cen choose from 
Permits the selection of one Ram in & group 
Dissiays ASCII characters on a form 
Displays teat that the user can change 
Specifies a the interna! for timer events" 


Vertical Scroll Bar 


VB-DOS Controls Summary. 


Attows selection from s renge of values 





SPP be Easdebhaae 


seanueepane 


Both low-level funciions using DOS inter- 
rupis for fetching*writing the DOS 
date/time stamp of a disk file in its basic 
long integer form (not dismantled into 
year, month, day, etc.) 

DECLARE FUNCTION Correcteg {BYVAL 
Patn$) AS STRING 


Same as the VB for Windows equivaleni, 
see Part 2 of this series. 


DECLARE FUNCTION VIDEC. RARDWARE 
{) AS DOUBLE 


VB-DOS specific. Called at start-up of an 


: application to find out the base address of 


the video memory. If this turns out to 

be ior monochrome only: then a following 
iF statement suppresses the fetching of 
the COLORS,LNi data for initialising sys- 
tem colours. 


And Lastly 


Suppasing vou actually get around to having 


: anything much ti do with VB-DOS, here is 


S+hanas 


atevrrs 


SCORER Seeded eh hdditaedeteane 


SOLAEEEA TOPE COPPA OSO PAA AM GEE E ASS 


SUC OPECEMC SPER PEER d a Pee 


seoaitades 


SASHES PAPEL SET ECC SRE CaP EEE Hee 
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#N important message: all cammon shared 
vanithles must be duplicated exactly if 
declared in more than one roor section of .a 
BAS module (for a linked! library also}. Ifyou 
create 2 new global varistble, it must be 
adkled to ail other instances of the list in the 
auier modules. and in the same sequence! 
Failure to follaw this prorecol will 
eventually result in a program with massive 
problems, keeps crashing, etc. The 
COMMON SHARED variable list must be 
duplicated exactly at the module level of all 
forms which use any one of these variables. 


_ also, COMMON SHARED dimensioned 


arrays sill nor communicate across modules, 
unfike the case for VB for Windows, 

Hf you can find @ use for this library set for 
VB-DOS (version 1), please apply privately 
10 the author, PO. Box 5773, Laindon, Essex 
SS15 5F]. Maptin Electronics pleandits 
associates cannot be held responsible for 
the accuracy or reliabiliiy or otherwise of 
such information or utilities. 

Next month we wil! look at how to usé 
and avoid the pitdalls associated with 
Microsoft Access and dBase IV, plus how-1o 
create installation and seiip procedures. 


Figure 9. An example custom mado 
tool dialogue showing a number of 
Standard controts directly transferable 
to or fram Visual Basic for Windows. 
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3-Dimensional 
Laser Sculpturing 
for Industrial 


VMianufacturing 


Researchers at the Fraunhofer 
Institute in Dresden, Germany 
have developed a navel way to 
produce internal 3-dimensional 
(3-D) sculpturing of glass for 
any appropriate dansparent 
medium by the use of sub- 
surface laser engraving. Images 
of real 3-dimensional objects, 
such as a picture of the Earth, 
may be faithfully reproduced 
within a volume of optically 
transparent lead crystal glass as 
shown in figure 1. The 
cechnique was developed by Dr 
Andreas Lenk and co-workers in 
the Dresden Institute, and has 
potential applications in a 
variety of areas including 3-D 
displays and product marking. 
Hisrosically, lead crystal has 
been engraved by laborious 
methods such as grinding, 
cutting and sandblasting. 
Unforcunately, these traditional 
skills require time consuming 
‘marual’ labour. In addition, the 
severe problems of ‘writing’ 
detailed fine-scale structures 
onto the glass, and. in more 
recent imes the concems for 
the environmental impacts. 
caused by toxic chemical waste 
from grinding ete. entering the 
food chain, muse be considered. 
To overcome these ‘commercial 
problems,’ the Fraunhofer 
Instirue Werkstafi- und 
Strahltechnik (Fraunhofer IWS) 
in Dresden and Peill-Kristall 
Barenhutie GmbH Weibwasser 
has jointly developed a laser 
technique for sub-surface 
engraving of tead crystal Dr 
Tenk’s method also creates a 
highly novel decorative art 
form; a 3-D image created 
" within the lead biock, caused by 
the extraordinarily precisely 
focused laser beam. Amazingly, 
there is no observable effect on 
the oucside polished glass 
surface where the laser energy 
is relatively defocused. 


Laser technology 


Within a normally transparent 
tmiaterial, a high intensiry 
focused laser beam will create a 
significant non-linear optical 
absayption phenomenon. As a 
consequence, smail microscopic 
cracks are generated from 
thermal heating of the glass 
within a dehy constrained 
volume. The spots appear white 
under reflected ‘day-time’ white. 
light illumination. The power 
densities required to achieve 
their results are in the range 
19” io 10° Wem", equivalent to 
a 100W light bulb concentrating 
all of its Gutput power across an 
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ehaddtebr 





- 


area typically Jess than one. 
micron square! This is a 
trementous feat af optical 
engineering skill, and rhe 
output beam is penerated using 
4 specially designed 
NeodymiunyYttium Aluminium 
Fluoride crystal faser (more 
commonly referred to as a YLF 


Jaser}. It is harnihy surprising, 


with chese high laser intensitics, 
that cracking of the glass on a 
micron scale, rypically 100 


> microns across, will occur. 


Dr Lenk helieves that this is 
the first practical application of 
the Nd YLF class of laser for the 
optical tooling of transparent 


: materials anywhere in the 


PT a 
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world, and may lead to a highly 


Figure 2 3-D Earth. 
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specialised market for sub- 
surface material structuring on 
a micron to sub-micron scale. 
The images are created pixel 
by pixel within the substrate 
glass. The substrate sheet glass 
or lead crystal ‘object’ is movecl 
in éither 2- or 3-dimensions 
with computer controlled 
positioning and real-time 
position diata acquisition. A 
Cantinuous-Wave (CW) laser 
openites with rependtion rates of 
up to 500Hz. Each 3-D elass 
‘picture’ may conian up to 
16,000 dots created by using 
laser pulses typically of 60 
nanoseconds (ns) duration with 
a pulse repetition interval (time 
berween pulses) of 13ns at an 
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ourpur emission wavelength of 
1.O5.m, just heyond che visible 
region of the electramasnetic 
spectrum in the near infra-red. 
Each laser pulse results in one 
pixe]. Pixe] spacing is crucial, for 
if they are too clase together 
cracks miay join up to produce a 
major stress ult which could 
lead to the glass {raicturing. To 
avoid this problem, ue existing 
microceack sampie points, 
Which are abour 1002m across, 
are spaced same 2350um apart 
The maximum area for 2?-D sub- 
surface engraving is 50 X 50mm 
square (with imminent plans for 
160 x 160mm square). Because 
of the typical point to point 
distance of 250nm, this area is 
related to an array of 200 X 200 
pixels, The maximum volume for 
full 3-D sub-surface engraving is 
(45 * 45 * 55)mm"’. 
O-switching the laser may 
produce laser etching pulses up 
ro 3G0ns in duration with peak 
powers in excess of 2MW! 
Q-switching is a concep. worth 
discussing ii) a lite detail. 
Consider 2 cavity laser and then 


: introduce a huge loss into the 


Sdaser dad ppaeer 


cavity, for example if one of the 
mirrors ac the end of the laser 
cavity was covered up in some 
way Normally this would be a 
disaster as it would prevent the 
laser from operating. However, 
iralso means that the: 
population inversion in the 
laser medium muy sise.to well 
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above 5 normal! value. IF the 
loss is suddenly reduced back 
10 its normal value, the signal 
gain will be much larper than 
the normmat running or 
threshold gain. The resutt is a 
very rapid increase in photon’ 
density inside the cavity, leading 
in ture to a rapid reduction in 
the population inversion 
through stimulated emission, 
generating 2 high-power laser 
output. A short intense pulse is 
emitied by the laser anci this is 
called Q-switching. The name 
onginated historically becatse 
of the association of cavity lass 
with a © value (a high loss being 
associated with a low Q value). 
The sudden chanye in the cavity 
loss implied a sudden change 
(Or switch) in the O value. 

The opiical image gencratine 
process. works with expensive 
optical quality glass, readily 
avallable cheap floar glass which 
has reduced optical quality, and 
indeed other kinds of alass. It 
could be used as a highty 
eficctive way ta impose security 
markings deep within the glass 
(at least Soom: below the 
surface), which cannat be 
seraiched away by a thief trying 
io disguise the. rue ownership 
of a higg unit cost item, e.g. 
name or logo on a BMW or 
Rolls-Royce car window? 

Further possibilities for this 
class of technology may be 
conceived, such as the tse ofa 
sensitive rewntable optically 
transparent polymer to hold a 
3-D real time moving image. If 
the number of pixel elements 
was incTeased to support 2 
sufficiently large image it could 
pose 2 rival monochrome threat 





Figure’2 Image‘of dolphins ‘in glass, 


to Current proposed 
holographic TV and “free-space’ 
3-D holographic images. There. 
are cOnsiderable developmental 
problems to be overcame 
hefore a cheap ‘optically safe’ 
3-lD TV will become 2 realize for 
the majority rather than an 
unaffordable dream. Perhans 2 
transparent optical cube may 
become a common place item 
in future houwschalds! No matter 
what evolves on the image 
clisptay front, the technique of 
sub-surface laser engraving 
demonstrates both technical 
excellence and a new heautiful 
uransparent 3-D artfonn, (to be 
seen in figure ? as the image of 
dolphins in glass). 


Further ‘Information: 
Dr A'Lenk’E-mall 
lenk@iws fgh de 


Internet hitp/Aywy.iws.fgh.de/ 
Pictures ‘courtesy. 
of. Dr’ Andreas Lenk, 





Forthcoming 
Important 
Electronics and 
Optoelectronics 
Conferences 

The 24th International 
Conference on the Physics of 
Semiconductors is to be held in 
Jerusalem, Israeli between 2nd- 
7th August. This conference 
marks two anniversaries; the 
creation of the modern state of 
Israc] 50 years ago. and the 
discovery of che transistor in 
the same year. Plenary fecturers 


* will cover topics suchas 





Suite of the Universiry of 
Southampton, UK benveen 
$3th-16th September 1998. This 
conference also incarporares 
the 9th of the ‘Sensors and 
their Applications’ series run by 
the Instrument Science and 
Technology Group of the 
Institute of Physics. 
Southampton is a historic city 
and seaport surrounded by 
some of the mast beautiful 
countryside and cities in Britain. 
Further information: ¢-mail 
CULOSEnS(@MECS, SOLON AC.UK 

The 2nd European | 
Conference on Magnetic 
Sensors and Actuators is to be 
held at the University of 
Sheffield, GK benveen 13th- 
15th July 1998, We live in an. 
interesting developmental 
peril for magnetic based 
sensors and actuators, Their 
ability to generate a wide range 
of effects such as signals, forces 
and motions has became 
indispensable for many devices 
and systems, This canference 
reflects an innovative and 
important arca for the applied 
science of maenetism. 
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quantum computers, the 
development of the transistor, 
and quantum wires and dots. 
Contributions are invited in 10 
different topic areas, 
Euroseénsors XI will be held 
in the Botdervood Conference 


Further Information: 
hlipyAvmy, shef ac uk/-phys/e 


msa98 hin! 
E-mail 


icps24Mphysies.technton.ac.il 
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Back to the 


wireless handset manufacturer Ericsson 
combines a cell phone, modem and 
OWERTY keyboard, The keyboard woulkd 
pull out ta the side and the user coulcl 
access the Web remotely It would also have 
limited built-in capabilities for spreadsheets 


: ancl other functions. 


Meanwhile Cambridge Display 


: Technology (CDT) wants to tum the 

? conventional car dashboard into 2 screen as 
: shawn in Photo 1, using its light emitting 

: polymer (LEP) display technology Here 

;, conventional analogue dials, mileage- 

: counter and indicators would be replaced 

: with patterned graphical equivalents, with 

> the added bonus that there would be no 

: need for backlighting, as polymer displays 


Cee CHSHSOHSSOHHSHOHOHHSSHL HOC HSSSHSSHOHEO: 


The semiconductor industry is about to bit a brick 
wall, Using current techniques it is not possible to 
make the components on integrated circuits much 
smaller and consequently the limits of integration 
are within sight. The saving grace will be new 
materials and manufacturing techniques. Here 
Stephen Waddington explores some of the options. 
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Photo L Cambjitige Isptay Technology wan to transform the car dashbeard 
Into a single display with Hs tight emitting polymer (LEP) technology. 
CeBIT annual European technology 


C tide show, which took piace in 


HRanover early this year. The collision of the: 
Internet, telecommunications and computing 
is resulting in some incredible products. 

Trifnble Navigation, developers of the 
giobal-positioning satellite (GPS) systems 
are chasing the goal of the GPS on 2 watch. 
GPS systems include an RF front end that 
inctarporates inductors for tuning the 
receiver and radio frequency (RF) amplifier 
and for bandpass filtering, and a digital 
chip that.carries out logic, memory ancl all 
other functions, 

The desire to develop convergent 
products is apparent across all electronics 
sectors. A prejuct concept from Swedish 





onvergence was the buzaward of the 
Photo 2. Copper connected 
| bs 


cmos a Hine 
= 
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are sel-émissive. 


Keeping up the Pace 


> Bur if these products are to become a reality 
= it will require @ single integrated circuit 


consisting of more than 10 million transistors 


: that combines memory, raclio frequency, 

¢ microprocessing and coniol Trimble 

: Navigation needs (o integrate microprocessor, 
: RF logic and memory on 4 single device, 

: while CDT's LIP dashboant screen will 


require complex driver circuitry. ‘lodzy's 


: semiconductor processing technologies 
: simply cannot hack the pace of integration. 


Manufacturing techniques have scaled 


-¢ Over the last two decades from gute 
: dimensions of 20n1m to te latest geometry 


of 033mm — a micron is over 100 times 
thinner than a homan hair. Naturally there is 


: a significant increase in the number of 


components that can be housed on a single 
device with every reduction in physical 


: process geomeuy. 


The end of the tunnel is in sight. With the 


: latest wave of integrated circuits, we are-very 


close to reaching the physical limitations of 
the manufacturing process. Ir is not pessible 
to go much smaller using current materials — 
and consequently it is unlikely that we will 
see devices consisting of much more than 
the 10,000,060 transistors typical of the ares: 


: crop of microprocessors. 


Ultimately the issue of scaling much 


bevond current geometry lies in the 
: physical interconnections made berween 


the individual gates on 2 piece of silicon. 


: Once the raw electronic components have 
been fabricated in the silican, thin 

: aluminium and doped polysilicon films are 
: added to form the interconnections among 





The solution is to replace the aluminium 
imterconnects with a more robust material 
that has superior electrical properiies. 
Copper is currently the metal mooted by 
: electrical engineérs as the solution. 

: «= The work has been carried out fora 

: number of years by researchers in acaclemia 
: and industry, but urgency was added late 
last year after announcements by IBM, 
Motorola, Texas Instruments and others 
involving breakthroughs in the use of lower- 
resistance copper. 

=: Copper diffuses readily into silicon, but 

: barrier materials have been develanped to 
reliably seal it off. Unlike aluminium, capper 
interconnects must be sheathed with a thin 
barrier metal to avoid corrading the silican 
substrate. This is the’ key reason thar 
aluminium has traditionally been used for 
integrared circuit interconnects, and why 
semiconductor manufacturers are 
approaching the possible switch fram 
aluminium to copper with 2’ high degree 

of caution. 

The requirement (0 prevent corrosion of the 
silicon waferis not the only reason that the 
copper inrerconnects need to be insulated. As 
the metal lines get closer together. the 
problem of signal interference, or crosstalk, 
within the integrated circuit increases, 
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Copper Chips 


Sematech, a non-profiting making résearch 
ancl development consortium of 
semiconductor mianulacturers, claims to 
have identified suitable insulating materials 
to shield the copper interconnecis, For 
competitive reasons, Sematech researchers 
are reluctant to identify the insulating 
material and ocher msterials involved in che 
ongoing research, suflice to say the 
insulating material has a diélectric constant 
of 2.7. Photo 3 shows 2 Sematech 
researcher with a silicon wafer containing 
copper interconnected integrated circuits. 

IBM claim to be ahead of Sematech. In 
September, che company announced that it 
would saon start full-scale manufacture of 
chips chac use capper. New copper 
interconnects will be implemented initiafiv 
in IBM's complementan-metal-oxicte- 
semiconductor (CMOS) rechnology. The 
CMOS 75 process, as it is known, intecrates 
six metal levels, a 0.2mm drawn pate anti a 
6.12mm effective channel length. 
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individual uransistors anc other clevices. On 
some chips, there may be up to six layers of 

: these minute interconnecting wires joining 
together millions of individual circuits. : 

is the aluminium interconnects that are 

the weakness. Aluminium is traditionally 
used because it has-good electrical 
charactenstics and is reasonable easy 10 
manipulate in the manufacturing process. 
But aluminium’s high resistivity ar the line 
widths sequired for the coming 0.25mm 
generation of ICs will impose significant 
signal delays. 
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Moore’s Law Extension 


In the early eighties, Intel Co-founder Gordon 
Moore claimed that chip performance would 
double every 18 months, While this broad 
rule has held true sa far, if its to remain 
accurate into the next century, manufacturers 
are going to have co find new materials and 
manuActunne processes. 
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Photo 52 Flexible Jin. polyimide 
Foil with ’a variety of components 
and electronic ‘test circtits, The 
circuits ‘still ‘operate:when the foil 
is sharply bent. 


The CMOS 75 process offers up to 
200,000,006 transistors, 12,000,000 pares and 
2,200 musuipiexed inputs and outputs (10) 
on a single chip as shown in Photo 2. The 
transistors operate at LBV while 2.5¥ is 
required to drive the LO. Early applications 
are expected to show up in products as chips 
for mainframes and the PowerPC chips used 
in IBM's RS/6000 and AS400 computers. 

Eventually IBM expects to use CMOS 7S 
in ali its systems. Similariy, copper itself will 
become more widespread in the 
semiconductor industry. “In time, everybody 
wil] be making copper chips,” said John 
Heidenreich, manager of interconnect 
technology at the IBM Thomas Watson 
Research Centre, who has overseen work on 
copper since May 1994. 

Heidenreich cites several compelling 
rezsons for that projection. Copper wires 
conduct electriciry with about 40% less *: 
resistance than aluminium. That translates 
into a speedup of as much as 15% in 
microprocessors that contain copper wires. 
Copper wires are also far less vulnerable 
than those made of aluminium to electro- 
migration, che movement of individual 
atoms through a wire, caused by high 
electric currenis, which creates voids and 
ultimarely breaks the wires. 


Component Architecture 


But producing integrated circuits with a 
denser component count is only part of the 
solution for electronic product designers 
thar want 10 build single chip products. One 
of the other niaier stumbling blocks is 
combining e difference ty pes of electronic 
circuit on a single piece of silicon. A single 
chip system for use in proxlucts such as 
mobile telephones and digital cameras has 
been a Holy Gril tor che electronics 
indusiry for more than two decades. 

March saw ESI Logic announce G2: a 
solution it claims is the next evoludion of 
architecture for single-chip systems. Unlike 
any other chip technology, G12 will enable 
engineers to combine RF, memory, logic, 
Invellectual Property (IP) cores anil. 
microprocessor engines an a single piece of 
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silicon to creaté-2 ‘true’ single chip solution 
~ competitive architectures have so far failed 
to combine different technologies. LSE Logic 
clsims that Gi2 technology ts able to 
prow 76,000,000 logic gates, or 

223,000.000 transistocs on’ tiny. 20mm 
douare @ silicon chip. 

The G1? architecnure show in Photo 4, is 
40% faster than the previous generation 
technology: and it also curs power 
consumption in half while increasing the logic 
density by three times, The G12 product 
offers designers, for the first time, rhe 
appartunity to apiimise 2 design from the 


iransistor level, upward ior the end appliciti on: - 


This mapping of silicon technology to end 
applications, histodically, has only occurred at 
the high performance end of the market. 
Now, with G12 this decp level of 
differentiation occurs for applications ranging 
from cellular phones to supercomputers. 
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The jevel of differentiation within the one 
Gl? product is achieved through the use of 
twa different trinsistors. One optimised for. 
Inw leakage at iV and one for high 
performance a L.SV, The end product 
optimisation fs further achieved through the 
design of che cell libraries. design tools anc 
methodology, industry standard cores aiid 
Intellectual Properiy (IP), and focused 
packiging, The product's flexibility is 
derived from the ability to mix high 
penormance and low leakage transisror cell 
elements Gn one dic, as well as supporting 
borh 1.8V and 1V operation. Again on a 
single cie if required. For the first time, this 
allows extremely market-focused products 
from the silicon upwards.” 

The effective channel length ol the. 
transistor developed for the G12 CMOS 
technology is 6.13mm. The architecture has 
been engineered to allow (wo transistors 10 
be manufactured on the same process flaw 
and on the same die if necessary: One 
transistor has been designed for extremely 

high performance at 1.8V the other for 
slightly lower performance but very tow sub- 


cy identification transponder manufactured in‘plastic 





threshold leakage at -.1.5V and iV By 
incomorating these two umnsisters onto 
ane process, the dilemma of how 10 provide 
high performance and low leakage on one 
process flow has been overcome. 

The electronic design process market 
always demands a higher level of 
performarice front the silicon. By optimising 
ane transistor for fast switching and high 
drive currents at the expense of leakage, he 
fundamental requirement of this niarker fras 
been met The hieh-peclormance G12 
transistor is 40% faster than the previous 
ceneradon transistor and can on average 
‘drive 20% more curren: even ape the 
previous generation apentes at 2.5V and 
the G12 transistors operate at L.éVv. 

Ar the other end of the spectrum, battery 
powered devices such as mobile phones, 
require high standby times. The process 
technology is a a factor in this equation, since 


the subthreshold teakage of the transistorm 
contribute directly to the off current of the 
circuit. This aff current draws charge fram 
the bauery when the device is in standby 
mode hy reducing the subthreshold 
leakage by a factor of two from the previous 
peneration technology, while still increasing 
performance. The G12 process is ideally. 
suited to being 2 foundation for designs 
targered for battery powered applications: 

The transistor packing density achieved 
on the G32 process is roughly three times 
that uchieved in che previous generation 
rechnology, This his been made possible by 
a number of factors. These are a reduction 
in effective anc diwn transistor gate 
leneths and the inclusion of shallow trench 
isolation, In previous technology 
generations, the isoktion between mo 
adjicenc. transistors has heen achteved 
through 4 recessed LOCOS (local oxidation 
Of silicon) structure, By replacing this 
struc in G12 with a shallow trench, the 
adjicent tninsistors can be situated closer 10 
each other while sd] maintaining an 
eftective isolarion barrier, Since the shallow 
rench fomming the isokition lias 2 fiat 
topography, this creates 4 more planar 
suriace than was previously possible with 
LOCOS isclation. 


Photo’ 6. Polymer display 
‘from Cambridge Display 
Tethnology. (CDT), announced 
in Febsuary this year. 





Plastic Fantastic 

But a nove! chip-level architecture is by no 
means the only solution in ilie quest for 
aAUpeTOr integration and denser component 
count. Conjugated polymers promise 
fundamental advances. Researchiers at 
Philips Semiconductors have fsbricared field 
effect transistors using 3 potentially low cost 
all-polymer technology. These integrated 
circuits are made on flexible substrates and 


‘still operate when they are sharply bent. 


Philips used 2 technique based! broadiy on 
photogriphic erching principles called 
‘photochemical patterning’ in order to 
fabricate its. polymer integrated circuits. 
Here a cocktail of liquid polymers is coateel 
onto 3 plastic substrate and allowed to 
harlen. The polymer sheet is then exposed 
to ultra violet Feit via a mask. Exposed 
wees become nonconducting leaving a 
nuitrix Of conducting tracks. The chickness 
of the resultant film is ypically 0.2mm. 

Within the polymer sheet. the conducting 
uracks are sedi as interconnects and 
electrodes of the polymer device, Because 
of dhe relative simplicity of the 
manufacturing process, Thilips believes chat 
while the technology will nat necessarily 
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offer the scale of Integration of traditional 
semiconductor devices, it wil! lead. to low 
cost consumer producis where 2 robust. 
flexible technology is requirce. See Figure $a. 


Active Plastic 


Philips has already demanstrated a 
complete medio frequency identification 
transponder, which combines both a IC 
resonant circuit and a proprammahle code 
ecnemtor on 2 single piece. of plastic as 
shown in Photo Sh. 

Here the base station of a radio Pequency 
identification system sends a signal .o the 
transponder, which is picked up by the LC 
circuit. A diode is added to the LC circuit, 
thereby generating the supply vol.age for 
the programmable code generator. The 
code generator periodically dumps the LC 
resonance circuit in the pattern determined 
by the pofymec code generator. This 
variable damping can is detected by the 
base station and thus the transponder code 
can be received, 

The appiication of polymers as 
semicanducing devices is not new 
Cambridge Display Fechnology (CDT} has 
been warking on the development of light 
emitting polymers for display applications 
since 1992. The company announced 2 joiar 
development with liquid crystal display 
manufacturer, Sciko-Epson in February this 
year, while also unveiling a tiny 50mm 
television display.as shown in Photo 6. 


Plastic Transistors 


Meanwhile a teum of researchers at Bell 
Labs, which is the research and 
development arnt of Lucent lechnoloeies, 
produced the first filly printec! plastic 
transistor. Besides developing plastic 
transistors that are smaller and also more 
intricate in their design, the researchers 
have developed a new process that involves 
spraying licpiicis instead of printing. Because 
the spraying technique requires less 
marenal than printing, manufacturing costs 
vould decrease even further, compared 10 
making conventional silicon transistors. 

Although it’s untikely that plastic 
transistors will ever replace the silicon 
variety, they would be very useful in certain 
high-volume wpplications. Besikles computer 
screens and smart cards, other potential 
uses include luggage rags chac help airport 
personnel locate lost suitcases, or 1ag5.0n 
sroceres that vedfy whether they were 
transported under the right conditions to 
rhe supenmarker. 

Plastic transistors can be disposable 
because of the inexpensive. manufacturing 
process. fy factoriés, tor instance, machines 
deposit anc etch ali sorts of materiais on 
silicon ro make multitavered transistors, 
which essentiaily are microscopic switches 
char form the puts of today's electronics. 
This process requires high teniperatures, 
strinrently controtled environments, and 
precision optics, all of which are very costly. 

“We're interested in the most low-tech 
approaches,” said chemist Howard Kat 
After several years of develapment, Kam and 
his colleagues have createed plastic 
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The Lithium Polymer 
Battery (LPB) Concept 


Jelly Roll Design 


Lithium Foi! 
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LPB Battery Pack 


Photo 7. 3M one of a number 
of manufacturers developing 
plastic battery technology. 


transistors in nonmnal laboratory conditions. 
The major challenges have included 
developing materials with the necessary 
electrical characteristics, without sacrificing 
thelr flexibility and long-term reliability. 
Using thin sheets of plastic — similar to 
overhead Wansparencies — as the base, the 
researchers print a transistors multiple 
layers One dayer ata time. They use a 
squeegee to apply a liquidl plastic mixture 
over a stainless-steel mesh. After the 
solvent evaporates, the plastic remains, 
“The process is very similar to silk 
screening t-shirts,” said chemist Zhenan 
Bao. The challenge is creating a liquid 
mixwite with the correct viscosity The 
mixture, for instance, must pass through 
the mesh, but it must be viscous enough so 
it will not spread too much on the surface. 
Since the researchers introduced this 
fiqquici-based approach last year, they have 
heen working © reduce the transistors size, 
especially concentrating on the distance 
between the transistors two top electrodes. 
As the distance decreases, the transistors: 
speed increases, and it also requires less 
power to operste. So fr, the smallest 
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Chemical cells 
will be arranged 
within battery packs 





: distance achieved by the Bell Labs! scientists 


for the printed plastic transistor is 75mm. 
“We're at the stage in plastic trmsistor 

technology where silicon was several 

decades ago,” said chemical engineer V 


= Reddy Raju. The other three researchers on 


the Bell Labs’ team are physicists Ananth 
Dedabalapur and Andrew Lovinger and | 
chemist Jahn Rogers. “Right now,” | 
continues Raju, “we're using Inexpensive 
processes that, produce larger features. 
Fortunately, there are some applications 


; where size is not an issue. With a smart 


card, for &xample, pcople aré happy with 
the size, but the plastic transistor would 
make it more Aexible and durable than 
putting a silicon transistor on a card.” 

The mast crucial building blocks for the 
plastic transistors are huge molecules thar 
resemble spaghetti in terms of their 
molecular shapes. Ordering these molecules 
to achieve adequate transistor activity has 
been a considerable challenge. However, che 


spagheiu-like molecules are useful because 


they form continuous, flexible-films. lt may 
soon be possible to use much smaller 
molecules, which would be easier to purify 


aml align than the longer molecules. As a 
result, the electrical propertiés would be 
easier 10 conrrof, creating more precise 
switching within transistors. | 
“We found its possible to make 
wansistars by spraying dilute solutions of 
small molecules directly on a far sheet,” 
Kaiz said. “The clroplets-evapomec and 
leave behind the film that becomes the 
most crucial layer of the transistor. So far, 
the results have been similar to thase 
achieved with the printing process." 


_ Flexible Battery 


One of the most interesting applications of 
pofymer technology is in the area af 
batteries. 3M is currendly working with the 
Advanced Batrery Consoriium (USABC) to 
develop Lithium Polymer Baueties (LPR) as 
shown in Photo 7. Compared to other 
battery téchnologies currentiy in use or 
under develapment, ihe [PB has the best 
combination of high specific energy anc long 
cyele life — it has a expected specific energy 
of 20087-hoursykg and a cycle life comparable 


q ta the expected Jead-acid cycle life. 


3M has been investigating this 
technology since 1993 when it successfully 


showed the viability of chin-film lithium 


polymer barcreries for use in electric 


- vehicles. For electric vehicles to campete 


effectively with conventional internal 
combustion engines, the battery must allow 
vehicles to reach a range of 150 miles or 


| more. Currently, lead-acid batteries 
: produce approximately 35W-hoursskg, 


which allows electric vehicles (0 trtvel less 
than 100 miles per charge. 


- Final Word 


The significance of new semiconductor 


:. manufachiring processes such 2s [BM's 


CMOS 75, LSI Logic’s G12 architecture and 
Lucent's polymer inregrared circuits lies not 
just in the new capabilities it provicies for 
semiconductor and electronics 
manufaccirers, but in the advantages it 
hutcds for consumers who will ultimately 
benefic from the new products that result. 


: Advances-in mtiniacurisation allow for 
: .camputer intelligence to be built into 


products that aré smaller, integrate more 
complex finctions, use less power and 
require less cooling. Devices such as 
mobiie phunes and personal digital 


> assistants (PDAs), as well as computers, 


may become lighter and more powerful 
while untold new products may became 
possible for the first time. Who knaws — we 
may even have a completely plastic, exible 
computers hefore tod Ionp. 


Further Reading 
‘Cambridge Display Technolozy 
www. cdtitd.co,uk 
Wwww.ericssan.com 
Wwerew.ibim com 
www.isil.com 
‘Lucent wew.hicent.com 
‘Phillps Semiconductors -www.philips.com 
‘Sematech www,.sematech.org 
Texas Instruments wrew.ti.com 
Trimble: Navigation ww, trimble:com 


Ericsson 
IBM Microelectronics 
LSI Logic 
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in the first of this two part article Mike Bedford 
gives an introduction to spreadsheets and 
investigates scientific functions. 


f you've bough: 2 PC in the last year or 
' so, it's quite likely that an entry levei 
offite suite was bundled with the 

hardware, Consisting cypically, af a word 
processor, spreadsheet, rudimentan: 
drawing package and perhaps publishing 
saftwarc and some other utilities. These 
suites offer the facilities required for most 
ordinary mua-oF the-mill tasks, but tet's face 
i, this sort of software isn't wildly exciting. 
OR, perhaps you use the word processor for 
writing letters and the spreadsheet for 
budgeting or home finances but this is 
probablyas far as it goes. For scientific or 
rechnical applications — electronic design, for 
example ~ you'd nced some much more 
specialised and expensive software. Well this, 
at least, is the conventional view of 
technically minded PC users. However, it's a 
view which Fd like to suppest is not entirely 
accurate. In particular, I'd like to suggest that 
the humble spreadsheet, rather than being a 
boring too! for accountants, is a package 
which provides many useful facilities for 
engineers and scientists. Furthermore, 10 
use 4a spreadsheet requires much less 
programming expertise chan, for example, 
writing a Basic program, and this solution is 
much fess expensive than buying a cdecicatcd 
mathematical package such as MathCad 
Maple or Mathematice. bn this article, we'll 
present a general tutorial on spreadsheets 
and go on to show how it can be used for 
mathematical or scientific applications. == «’ 
Although the screenshots and synrax ail 
relate to Microsoft Excel, most spreadsheets 
Operate in a similar manner with similar 
syntax so vou should easily be able to adapt 
ihe principles to any other package, 


Spreadsheet Basics 


[Fvou have already used a spreadsheet, even 
if only for fainy mundane applications, then 
you're probably not going toa learn much 
from this first seciion so you may like to 
jump forward to where we start looking ac 
scientific applications, Hf, on the ether hand, 
the spreadsheet is the one part of your 
office suite which has, so far, remained 
untouched, then his section is for you. 
Because although this articte is about 
scientific uses of 2 spreadsheet, a knowledge 
of the basics is 2n essential foundation. 

So whar is a spreadsheei? Intriguingly, it’s 
one of the few conumon computer 
applications which isn't just-an up to dare 
version of something which existed before 
the computer. Ward processors replaced 
typewtiters, publishing packages replaced 
hot metal, and databases replaced card 
indexes but the spreadsheet was a roually 
new concept. Certainly we could say chaz it 
has elements in common with a manual 
ledger but to say it's just a ledger brought up 
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to date would be significantly underselling 
the spreadsheet — it's far more than thar. A 
spreadsheet isa document which is dividect 
into a large number of cells, each of which 
may contain text, 4 number or a 
matheniatical formula. Cells are referrex! i 
by an address which is made up of the 
column identification (vertical) followed by 
the row identification (horizontal). In Excel, 
colursns are referred to by letters or letter 
pairs (Le. A, B, C....%, ¥, Z, AA, AB, AC etc.) 
and rows are referred to by numbers. So, for 
example, the address of the top left hand 
cell is Al. With chat small amaunt of 
introduction, let's jump straight in and see 
how 2 spreadsheet can be built up. If you 
have Excel, you might like to fire it up on 


: your PC and try this example out, after all, 


many people find that doing is the hest way 
of Jearning. 1 won't tell you about every 


mouse click anc every press of the Enter key 


: —fll assume that if you're reasonably au fait 


with PC software you'll be able to figure out 
how lo type something imo a cell or delete 
it. Instead, Vl sive high level instructions 
such as what 10 type into a cell. Of course, if 
you do have problems, you can refer to the 
or-line hélp. Our example is of a rypical, 
albeit trivially simple, financial application. 
Specifically, we're going to.generate a set of 
accounts for the fictitious company Acme 
Software Services which includes turnover. 
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payable, and net margin, | make no apology 
for using 2 financial example to reach you 
the basics, after all, this is whar most people 
use a spreadsheer for. Probably ac the end of 
this cutacial your view of a spreadsheet will 
be similar to that of most spreadsheet users, 
Only then, once we have covered the basics, 
will we move on to look at how the 


spreadsheet can be used for mare 


interesting applications. 

1. TijpeAcme Software Services into 
cell ALandAccounts F¥97/98 into 
A2. In the main, text is used for headings, 
annorations, fabels and so forthand — 
doesn't really aifect things too much. As. 
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in programming, however, it's wise 1o 
include lets of explanarory test atherwise 
people won't be able 1a make sense of 
the spreadsheer tater. [f you want, you 
can setect ticse cells and increase the 
font size of put the text in bold as is 
fitting for a main heading. 

2. Now you néed to enter the column 
headings. Specifically, wpe Qi, Q2, 93, 
Q4 and Year into celis B4, C4, D4, E4 
and ff respectively. 

Similarly, enter the row headings 
Turnover, Expenses, Gross 
Margin, Tax and Net Margin into 
cells A5, AG, A7, A8 and AD respectively. 


Screenshot 2 








You'll probably find that some of these 
headings have encroached inte column B. 
None of the text is actually in column 8, 
but ii will, nevertheless, get obscured 
when vou ype samething inta column B. 
To remedy this, you'll have to adjust the 
witith of column A. 

Now, enter the tumover and expenses 
figures into the appropriate cells, 
Turnovers for the four quarters were 200, 
220, 250 ancl 230 (in thousands of 
pounds) and expenses were 51, 54, 58 
and 57. The spreadsheet should now 
[ook like Screen Shot 1. 

It's naw time to get Excel to do some 
calculations. Specifically, you need ta 
evaluate the gross margin for each of the 
quarters. To do this for the first quarter, 
Type =B5-B6 into cell B7. As soon as you 
enter the formula, the result, namely 149, 
will appear in the cell. Note, however, 
that the formula suill appears in the 
formula bar at thé top of the page ark] 
can be edited here. Note also thar all 
fonmulac start with an equals sign. 

You could type similar formulae into cells 
C/, 197 and E7, bur there's an easier way. 
Select cell B7 and while the mouse button 
i5 Sill held down, drag to the right 10 also 
select cells C7, D7 and E7 and then 
release. Now from the Feit Merit, seleci 
fil > Right. The correct values will 
immediately appear in the appropriate 
cells. Ar first sight this might seem 
somewhat odd. Since you've copied the 
contents of a cell coniainine =BS-B6 to 
the other cells, yau might reasonably 


expect cells 7. D7? and E? also to contain 


=B5-56 and hence show the value 149. If 
you Jook in cell C7, however, you'll notice 
that it contains =C5-C6. Tite reason for 
this is char, unfess you specify to the 
contrary, spreadsheet references are 
relative rather than absolure and, in most 
cases, this gives you the desired result. 
Now do the same with the tax and ner 
margin cows. Assume thac corporation tix 
is 31% so enter =0.31*387 into BS and 
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=B7-B8 into B9 and cony these formulae 

into columns C, D and E. 

To complete the accounts, you need some 

totals for the year as a whole. You cauld 

enter =B54+C5+D5+4E5 into cell F5, but 
instead, use the SUM function by entering 
=SUM(B5..B5}. When you've entered 
this, copy it down to cells F6, F7, F8 anc 

F9 and the spreadsheet 16 finished. You 

should have ended up with something 

similar to that in Screen Shot 2. Note that, 
for clarity, all the cells whose values-are 
calculated automatically have been 
coloured red manually: 

So far you have accounts which work with 

a fixed rate of corporation tax, namely 

31%. Now you're going to mociify the . 

spreadsheet to work with any tax rate. 

First of all, Wpe Tax Rate (%) into cel} 

Ail, followedl by 34 into cell B11. Now 

you need 10 change the contents of cell 

B8 ta access the value in B11 rather than 

relying on a hard-coded tix mué. Jo do 

this, replace the contents of BS with 
_=811/100*87. Youll notice that ihe 
value calculated remains the same, just 2s 
we'd expect. 

10.To make the same changes to cells C8, D8 
and E8 vou might expect to fill right to 
rhese cells fram B8. Try it out t0 see what 
happens. Unfonunately; you'll find chat 
once you've made this change, cells C8, 
D8 ancl E8 contain the value zero — clearly 
something is wrong. To find our why, 
select C8 and take 4 look ar the contents 
of the farmula bar. Instead of 
2B11/100*C7, it contains 
=C11/100*C7. But, of coure, it would — 
Excel! references are normally eclative. 
Whereas this is what you wanted before, 
you don't want an absolute reference in 
this case. To correct it, go back to cell BS 
and ype =$B$11/100*87, This uses 
$8$11 which is the absolute form ofan 
Excei reference: Now capy this to ceils C8, 
D3 and E8 and you'll find thar all is well. 
To prove that our spreadsheet now works 
with arly iax rate, replace the contents of 
cell B11 with 30 and see ail the tax and 
net margin feures chance. Your 
spreadsheer should now look somerhing 
like Screen Shot 3. Youll notice, however, 
that ve dane some tidying up and I've 
coloured the rable. 

iL Now [et's try something a bir different. 
Select the whole of the group of ceils 
bounded by A4 at the top left anct E9 ar 
the bauom right. Now press the Chart 
Wizard button (the bar graph icon) on the 
tool bar, choose Column Charts in step 1, 
select Series fri Rots in step 2, and accept 
the defaults in all the other steps. With a 
bit of luck, you should end up with a 
column chart of the data in the table like 
the one in Screen Shot 4. 


Scientific Functions 


What you've seen so far is a small fraction of 
the features available in Excel, but it's enough 
to perform many of the simple accountancy 
type tasks for which spreadsheets are often 
used. Indeed, many peaple don’t progress 
much beyond this stage —as with most 
packages, 95% of people use no more than 
5% of the features. So what else is there in 
Excel's repertoire which may be of interest 10 
the mathematician or the scientist? 

Our Excel tutorial included! only very 
simple calculations. Specifically, you used the 
four standard mathematical operatars,+, -, 
~ and / plus the SUM function. But in 
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Screenshot 6. 


commen with most other common 
spreadsheets, Excel has a vast library of 
functions going far beyoad the functionality 
required in most financial applications, First 
of all, tt has ail the mathematical functions 
you'd expect to find in a high level language, 
plus some you wouldn't fine! in the tikes of 
Basic. So there's all the triconameiric, inverse 
trigonometric, hyperbolic, lorarithmic ane 
exponential functions. There’s even factorial, 
double factorial and power series firnctions. 
Timing to the realm of engineering, we find 
about 46 functions inciuding Bessel 
functions, base conversions, complex number 
functions and error functions, plus if you're 
Int statistics, your necds here are also 
catered for in the function library. 
Thesecond major areas of interest to the 
technically mince! user is the graph plotting 
facilities. The facilities provided go beyond 
the simpie column chart you used in the 
eadier example plus the bar, line and pie. 
charts which are commonly used in business 


COLTER Ober dee 


PPTL derediee 


PeELeeRE ad 


Case hr ae reitdd shad 


wbhake 


wre eag- Sted 2d = Pay te DPA S OB 
eS au: COU Px . BAe: Pe oea 


‘Screenshot 5 


of vert Th ry 


Pye Ty a 
Ra act bxth cdee ae = at ee 


ont Re peas o oor me eee od Oe 
eh ae ee te el oe ba 


ee ee 











applications. For a start, there are multiple 
options for each af the major carecories of 
graph and secondly, there's a wide range of 
chart types including scatter plots, polar 
graphs anci surface plots. 

This article is primarily a hands-on feapure 
iiustrated with plenty of examples af how the 
spreadshect can be used for technical 
purposes. You'll notice that ail the examples 
produce some sort of graphical ourpur. Of 
course, this needn't be. so, indeed many 
technical applications will produce nothing 
more visually exciting than tables of figures. 
Nevertheless, the aim of this article is to 
chailenge a stereatypical view of the 
spreadsheet and to do this, I need to present 
some visually atumetive results, So with that 
bit of introduction, it's time to launch into the 
first téchnical example which demonstmies 
how I produced some of the graphs in my 
recent article about synthesis techniques in 
PC sound cards. As an introduction to FM 
synthesis, § showeel how uhe waveform ofan 
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final wave’ \ 


instoument can De duilt up by adding together 

sine waves of differing frequencies anc 

aniplitudes. ‘this, of course, is the principle 
embodied in the Fourier theorem, So tet's 

Stan off by creating a graph af some variables 

plotted against an independents variable. 

1. Sian with a new workbook and put a 

suitable tide into celf Al. Now, put the 

column headings t, sin(t), 
sin(2t)}, sin(3t} and sum in cells 

A3, 83, C3, D3 and E3 respectively. 

Enter 0 inte cell Ad. This is-the initial value 

of the independent variables. Enter 

=A4+0.1 into cell A5. 0.1 is the amount 
by which the independent variable will be 
incremented in each ros: 

Enter =sin(A4). =sin(2*ad4}, 

=sin{3*A4} and =B4+C4+bD4 into 

celts, B4, C4, D4 and E4. Select cells B4, 

C4, D4 and E4 and All down into raw 5. 

Now select all ihe occupied cells in row 5 

and fill down ta rows 6 to 200. 

5. All you need to clo now is pior the values- - 
in the table you've just created. So, select — 
the black of cells bounded by B3 in the 
top left hand carnér ancl E200 in the 
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bottom right Click on the Chart 
Wierd, in step 1 select linc. graph, 
and in the ‘series’ tab of step 2, 
enier =Sheet1!$as¢:$ag200 
for Category (XD axis labels. Use 
the defaults in the remaining steps. 
You should end up with a result 
similar to the one shown in Screen 
Shor 5. So. you've plotted sin¢#), 
sin(2s), sin@s) and sin(s}-+sin(2v) 
+sin(3/) against ¢, but this really 
isn't a particularly sophisticated 
spreadsheet. If you were to 
expenment with adding together 
vinous Combinations of sine waves, 
each wius different amplinides and 
frequencies, you'd have to make 
significant changes ro the 
spreadsheet for each experiment. 
There has to be a better way, and 
there is, a5 Screen Shot G illustrares. 
This is the spreacishect T used ro 
gencrace some of the graphs in the 
sound card articte in issues 126 and 
127 of Hlecironics, and it uses a 
technique similar to that you usect 
in the final versian of the Acme 
Software Services spreadsheet to cope with 
a varying rate of carporation tax. The yellow 
hoax contains inijarmation on up to 10 
harmonics (Gr partials) which connie to 
the final waveform. For each harmonic, 2 
frequency anid amplirude are enterect. 
Values for the appropriate sine waves are 
calculated in colurnns K to T (for example, 
cell KG coniains =SIN{.73*SA$6)) and 
these are scaled according w the annplinade 
and summed in column f. So, for exemple, 
the cell 13 contains 
=K3*$B86+S$B$7 *L3+$888*N3+SBRS9* 
N3+$3$10*034+SBS11*P3+SB8512*03+ 
$B$13*R3+$B$14*S3+$BS15*T3. _ 
Before leaving the subject of plomting 2D 
functions, li saya few words about exporting 
graphs from Excel. This is a general point and 
doesn't really relate to the previous example 
bur this Is as good a time as any other co raise 
the topic. Having created a graph in Excel, a 
COMAON requirement is tO Export Et fo 
another applicatian, most typically, perhaps, a 
word processor ora graphics package. OF 
course, it's perfecty possible to cut and paste 
the graph burif you paste it into a graphics 
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? package in this way, you'll find that the graph 
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cannot be edited using the graphics package. 
Since it-will have been pasted into the 
grphics package as an Excel abject, any 
attempt to edit the graph will simply launch 
you back into Excel. The answer is to use 
‘paste speciai racher than pase, selecting 
‘picture’ as che format in which che graph 
should be pasted. Now, che graphics package 
will seé. thé graph in terms of familiar 
elements such as tines, text, curves and 
rectangles and can, therefore, by manipulated 
as normal. With same graphics packages, this 
option won't be available (for example, Corel 
Draw 5 doesn't give the ‘picture’ option 
under paste special) but this problem can 
usually be ciecumvented 

hy using some intermediary package. For 
exampte, the solution I adopted was to paste 


: special into Word and then cut and paste 


from Word into Core! Draw. Figure 1 shows 


3 an fhustration I created in Corel draw from a 


number Of graphs exported fram the 
previous spreadsheet. Irilustrares how the 


: waveform of an insirument can 
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Surface Plotting 


OK, let's now move away from iwo 
dimensional graphs ancl. investigate the world 
of three dimensions. in mathematics and 
engineering, it's a common requirement to 
plot functions of two variahles. Now, of 


> course, rather than 2 line graph, a surface 
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plat is neecied in order to be able io visualise 
the function. ‘lo Illustrate this, the following 
example is of a spreadsheet to generate a 
surface plot of the function 
cos(x) cas(pye 7 OF +3°)/10 
for values of x and » between -1 and +17. 


L. Start with a new workbook and put the 
tide Surface Plot in cell Al. Now put 
x In cell C4 and y in A5. 

Now type =-PIE() into cell C4 and 

=C4+P1()/20 intocell D4. Fill deht from 

DH into cells E4 to AO You'll find that cells: 

C4 10 AO$ nay contain values from -7 

(approximately -3.14159) to +n 

(2pproximately +3.14159) in steps of 7/20. 

Using 2 similar rechnique, put values of -1 

to +f in steps of 7/20 inte the column of 

célis from B5 to 1345. 

The next task is to populate the matex of 

celts bounded in the top lefe hand corner 

by C5 unct in the bottom right by AQ45 
with the values of | 

cos(x) cas(ye— GF 499/10 

corresponding to the x values in the 

column headings and the y values in the 
row headings. To do this, type 

=CoSs (C$4)*COS($B5) *EXP(- 

(C$4424555*2) /10) into cell C5 and 
fill both down and right 1a AQ45. You'll 
notice that this uses a form of the cel 
reference which you haven't used in the 
earlier example. C$4 has 2 relative column 
and an absolute row reference whereas 
$135 has an absolute column 

and a relative now reference. 

5. To draw the surface plot. select the black 
24-4045, click on the Chart Wizard, 
select surface plotin step 1 and accept the 
default values in the other steps. You 
should get results like those in Scréern 
Shot 7. Note that, as alternatives, you 
could have selected a wire-frame version 
of the surface plot or a conrour plot. 

Next month we will take 2 took ar simulation 
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: and other possibilities including frie and 
© Mentcdelbrat Sets. 
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Neil Johnson, of Cambridge 
Consultants Ltd of looks at a number 
of applications for the IBUS modules, 

together with a set of guidelines, hints 
and tips for those interested in 
designing their own IBUS modules. 






n overview of the IBUS 
A: expansion system is 
shown in Figure 1. The 
Parafle? Port Adaptor (PPA) 
interfaces the PC's, parailel 
pointer part to the IBUS. The 
IBUS. in turn, connects 10 a 
number of Expansion Modules 
{EM) which provide some 
interfacing function to che Real 
World, be it a Sensor, a motor or 
something completely cifierent. 
The fist of IBUS modules, and 
the issues of Electronics and 
Beyond in which they appear 
includes: | 
Paratle] Port Adaptor (issue 119) 
Digital InpuvOutput module 
(issue 122) 
Opto-isalaed Inout module 
fissue 123) 


Relay Output moduis (issue 424) 


Relay Output module (issue 124) 
Analogue Input module 

| (issue 125) 
Analogue Output module 

Gssue 126) 
lé you missed any of these 

projects, back issues or reprints 
are available from the editorial 
office. 


Examples 
and Ideas 


To help get your creative juices 
owing here are five example 
applications for: the IBUS 
modules. Note that nox all of the 
modules are used in any ane 
example, but rather a 
combination of hvo or more 
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expansion modules are sufficient 
©) build 2 versatile and capable 
system. For reasons of clarity the 
controlling PC and the PPA are 
omitted from the Hustrations, 


1) Model Train Set 


For model raihvay enthusizsis 
the IBUS offers a convenient 
way to modernise your layout. 
The three basic elements are 
shown in Figure 2. 

A relay output module (RO) 
is ideal for implementing a 
track isolation system. The 


: specified relays should be 
: adequate for switching the 


relasively low voltages used to 
operate model trains — even 
when pulling the 17:10 12-car 


: Evening conimuter service! 


On the sicnalling side, the 
digital YO module (DIO) offers 
a range of inputs suitable for 


=. connecting to a number of 


reed-switch train position 
detector. Once your computer 
knows where a tmin is it can 
use this information to operate 
a track status panel display on 
the computer monitor. This 
information can also feed into 
the simnalling system The 
outputs of the DIO are capabte 
of operating small LEBs, ideal 
for making modem multi-aspect 
colourdight signals. Sneaky tip: 
piace.a iain deiecitor new to 

a Stop Signal, then if an erranr 
driver passes a signal at 

danger, your Computer can ser 
aif an alarm! 


vivletab 


2) Audio/Visual 
Presentation 


: For those of you keén on 


organisine your awn slide 
shows, the IBUS system can add 
a touch of professionalism. For 
this application the RO mexlule 
comes inta its Own, as shown in 
Figure 3. 

The set of eight relay switches 
are able to control a range of 
useful devices. In the example 
shown, a tape player can be 


: started and stopped using its 


REMOTI: socket A set of low 
voltage spotlights, as favoured 
in trendy clothes shons anc 
cafes, can be tarned on and off 
during the presentation, or 
even during a refreshment 
break. More important, one or 
more slide projectors can be 
operated in sequence with rhe 
rest of the system. 

To provide some means of 


; remote contol for the presenter, 


a remote handset can be: 
connected to the IBUS system 
with a DIO module: As well as 
the essenual start and stop 
functions, the remore control 
could include a pause button 
and some exif: controls for 
Operating the slide projectors. 


3) Automatic 
Greenhouse 
Manager 


AS any gardener knows, a 
ereenhouse needs constant 


: aliention — water, ventilation, 


light, and so on, ail need 
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Analogue Output module (Issue 126) 


monitor the current being 
taken by the Jaad. 

Finally, an RO module could 
provide auiput switching, either 
10 a single set of terminals, or as 
part of 2 multi-output power 
NiaANASeMeENL svSteM. 


5) Radio Shack 
Control System 


The modern raiio shack is full of 
computers — fram PCs to log 
calls and operite packet systems, 
10 embetided computers in 
ihy'’s multi-functional DSP- 
enhanced turbochareed radio 
gear. Equip your PC with the 
IBUS and put your shack under 
complete coniol (Figure 6). 

The mwo analogue interfacing 
modules — Al and AO — would 
be suitable for operating an 
antenna rotator. The AO 
module would set a voltage to 
drive the servo motor, while the 
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Figure L. The IBUS 
connects the PC 
to the Real World. 
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monitoring and controtling. : 

Now, with the aid of your PC, : 

the IBUS system and some 

crafty BI, you can place your 

greenhouse under computer : 

control, sce Figure 4, : 
The analogue input module B Gebur 

(AT) can be used ta monitor a : Sy Siattat 

range of environmentaf Factors, 

for cxample ambient heat and 

light levels, and soil moisture. 

This information can then be 

used Lo operate a water 

sprinkling system using the RO — 

module ant! an elecerically- : 

operated water valve. For the 

more adventurous, vou could : Train Sensor 

motorise your greenhouse 

windaws and have them open 

and close throughout the day 


4) Automatic 
Power Supply 


Back in the Jab, st computer- 
controlicd power supply has a 
number of uses —~ circuit testing, 


baitery charging, experiments, : | Figure 3. 

and so on. Figure 5 oudines a : | Automate your 
basic IBUS-cantrolled bench : | ee 
power supply. : 


The qutput voltage is 
regulated by the Voltage : 
Regulator, whose reference 
input is proviced by an AO 
motlule. The output voltage can 
then be? set co one of 256 steps. 
For example, if the gain of the. 
regulator was set to 10, the 
output minge would be OV to 
24.9¥ in steps of 9.77n1¥ 

The current sensing circuitry 
could be bused on 2 scnse- 
resistor and differential 
amplifer, whose output voliage 
would be proportional io the 
current flow. An Al module 
could then sample this signal to 
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Light 
Sensor 


Moisture 
Sensor 


Heat 
Sensor 


Figure 4. The camputerlsed greenhouse. 


AI module would monitor the 
actual progress of the antenna 
Vid 7 roLary position sensor. 
With two or mare antennas, 
or transmitters, some sort of RF 
switching system will be 
needed. For guramatic controt a 
number of RE relavs, specially 
constructed io handle the high 
Trequency signals, can be 
operaed by an RO nodule. In 
ihe cxamole shown, two 
transmitters and two antennas 
can be connected via three RF 


Figure 5. 
Computer-operated 
power supply. 


relays in various configurations, 

Another key use of the BUS 
system 1s i monitor the status of 
your equipment The inputs of 
the BIO and the O1 modules 
should be suitable ine monitoring 
the status of a number al devices, 
including power supplics, power 
ariplifier fault status outputs, 
Lrangmitiérs, and so on. 

These are just some of the 
many possible applications of 
the IBGUS modules, These 
modules can be likened to 
children’s building bricks — use 
them together to build 
conipiete systems of monitonne 
and control. 

For those not content to use 
the hasic sei of IBUS mndules, 
but would rather desien their 
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own custom modules, tte rest 
af this article wiil discuss some 
guidelines for creatine your avn, 
tozcther with some hints and 
tins fresh from the author's pen. 


Design Guidelines 


The first, and maybe golden, 
rile of the (BUS system is to 
connect only one pin io each 
IBUS line. For the address bus 
this means only one fogic input 
per address line, while for the 


Regulator 
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diita bus this expanis to 3 single 
input. a Single tri-state output, 
ora combination of che wo. as 
used ia the DIO module. This 
limits the loading placed on each 
TBUS line, especially important 
if there is a fong run of cable 
between the PPA module aac 
the expansion niodule(s). 

The bus cycie time of the 
IBUS system is quite slow, 
especially when compared to 
the break-neck bus speeds 
found inside a powerlul PC, 


Al 


Voltage Current 


Sensor 
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ninning in excess of 33MHz. 
This means ihe ining consicainis 
for bus interfacing logic are 
relaxed, allowing simpler and 
cheaper circuits to be built. 

‘to Aelp ensure compatibility 
berween IBUS modules and to 
maximise the-use of the 256 
available adciresses, it is 
sugeesicd (although act 
absolutely essential) that all 
moxiules Gecupy ai masz two 
consecutive address locations, 
and are eveniy aligned 
(i.e. starting addresses of 00, 
02, Of exc) 

For modules chat require 
more than ovo addresses a chial 
revister svehenie is sugeestedt, 
and is already used by same PC 
griphics cards, This:uses a 
combination of a write-only 
address register and a reacdAvtite 
data revister to access the full 
sez of intemal registers in the 
nodule. The address regisier 
specifies which intermal register 
ein be viewed throuch the datz 
repisier, Figure 7 shows how 
this scheme might be 
implemented (this is not a 
camplere schematic — some 
extra fogic may be required for 
line buffering and 10 control the 
direction of the ciita register). 

The bottom address bit, AG, 
sclects either the data register 
(bus transceiver) or the address 
register (a laich). The remaining 
seven address hits are matched 
against the module address, set 
by che DIP switch. ‘The other 
logic Bates Qperate ute various 
registers and ensure caniral 
signals only reach the intema! 
togic when required. 

Although a regulated +5¥ is 
available from the IBUS itseif, 12 
should not be used to provide 
more than a few miliiamps. For 
very long lengrhs of cable the 
impedance of the supply fines 
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Figure 6. Autamate your radio station. 


tO the high fFequency switching 
noise of the logic circuits could 
cause alitches on che supply 
rails, which in wm could cause 
problems for fatches, registers, 
COUMTeTS CTC. 

In the true spirit af the [BUS 
system, try to move a5 much 
complexity of the design over 
to the software part of the 
system, making the harthware as 
simple, low coast and reliable as 
passible, It is also much easter 
to modify your program to do 
something else, ar add some 
new fearure, than it is to monkify 
or rebuild the hardware. 

Ii a contro! register necds 
more than &bis of resolutian, 
for example to control the 
irequency of 3 signal generator, 
camnect multiple data registers 
in panwlel. Figure & shows how 
to get [6hits of data. Adding 
more registers in parallel will 
increase this to any desired 
range. It is su@gested, ulthough 
not requiredt, dat che lowest 
byte is at the lowest address, 
ant ihe highest byte at the 
highesi address, 

Finally, a general tip for all 
designers of logic circuits, For 
desiens where the logic 
complesity is voing to exceed 
more than a few chips consider 
using 8 complex PLD. In 
particular, the one used for the 
TBUS PPA, from the Lauice 
Semiconductor InSysiem — 
Provramimalie range, provides: 
somewhere in Ue region of 
2000 logic gates, including 32 
VO pins anc 96 registers. 
Because they cin be 
pMogrmmmed in-circuir, 20 
special logic programmer is 
needed to program ther — just 
# Spare printer port and a copy 
of the download software. A full 
suite of design software, 
including schemauic ant! HDL 
entry, finctional simulation, 
design management, and 2 full- 
fcacured fogic compiler, is 
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Figure 7. Address and data register circuit. 


inclhided for free on the clata 
CD, available from Maplin 
(order corie VR375)- 


Closedown 


We have now reach the end of 
this series of projects that make 
up the IBUS PC Expansion 
System. Over the past nine 
months (the orginal HUS PPA 
appeared in issue 119 of the 
magazine) we have seen the 
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Figure 8. Expanding the data bus. 


desiens for a complete set of 
modules sufficient to carer for 
most simple, and same not-so- 
simple, PC interfacing projects. 

To the elecironics hobbvist of 
ald who spent their evenings 
plugging home-brew bounds 
into their ZXS81, VIC-20, BBC 
computer, or whatever, and 
who were horrified by the 
overwhelming complexity of 
the PC, | dedicate this series. 
Go forth and automate! 
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introduction 


All previous episodes of this 
series have dealt with security 
circuits that se designed for use 
in domestic, canumercial or 
industrial applications. By 
contrast, this concluding episode 
deals exctusively with frirty 
simple 'adcl-on' security circuits 
designed for usc in automahiles 
fine<l with noon) 12V negative- 
ground clecirical systems. 

Modem automohiles virtually 
bristle with various ‘security’ 
devices and padgeis that are 
designed ro énhance the 
vehicle’s safety, reliabilin, 
mechanical efficiéncy, and 
imiMunity to thelt. Ifyou own a 
reasonably meklerm (past £994) 
anomobile, it is probably 
atready so well eqwipped with 
good security devices that you 
will nor need to add any more.. 
if, on the other hand, your 
vehicle dates back beyond 1989, 
you may be able to gain by firing 
one or more of the simple 
ciscuits that are described in 
this article, or by using one or 
more of the vasiaus commercial 
‘add-on’ vehicle security units 
that are widely available. 

The circuits clescribed here 
include simple engine 
immobitizers and anti-theit 
alarms, ‘lights-are-on' alanms, 2 
headlight time-delay switch, and 
a timed auto-tum-off rear 
screen heater controller. 


Vehicle 
Immobiliser 
Circuits 


Most immobilisers work by 
disabling the vehicic's cnginé, 
thus minimising a thiefs chances 
of starting or driving the 
auromobile. The simplest and 
most effective way to immobilise 
a vehicle fiued with a normal 
petrol engine is to physically 
remove its ignition systent's 
rotorarm. This task (which was 
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Ray Marston describes a variety of 
add-on automobile security circuits in 
this final episode of the series. 


compulsory in the UK duriag 
WAV2) only takes haifa minute to 
perionm, and is recommended 
whenever a vehicles is left 
parked in a public area for more 
than 2 few days, but is wa 
inconvenient 2 prictice for 
everv-day use. Instead, simple 
and convenient immabilisers can 
itke the fomn of a secret switch 
(or remorely-conuolled relay 
conticts) wired inta some vital 
electrical part of the vehicle's 
engine; Figures 1 to 4 show 
same basic circuits of this type. 
Figures 1 and 2 shaw how 
immabilisers can be wired into 
thé engine's ignition system. In 
Figure 1a), switch Si is wired 
across the engine's contact- 
breaker (CB) points; when $1 is 
open the ignition operites 
normally, but when i: is closed 
the CB points are shorted aut 


D1 
i8V Transient 
suppressor 


“a 


a 
* 


and the engine is unable to 
opente. This simple ciccuit 
gives excellent protection, 
particulary if the wiring is 
carefully concealed at ike CB 
end, bur SI must be able to 
handie the coil's high operating 
cusrent when it is closed, and 
be able to withstand the CB 
point’s typical 600V peak-to- 
peak ‘ringing’ voliages when che 


=. engine is operating normally. 
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The improved immohiliser 
ciecuit of Figure 15} does not 
suffer ftom the above snags. 
Here, #n inexpensive and easily 
available 16V transienc 
suppressor diode (DD — which 
acts like a pair of back-to-back 
Zeners — is wired in series with 
$1. This device passes no 
current until its applied valtage 
exceeds 15¥ ancl acts like a 
nearcshort to volrages sreater 
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than 18¥ Thus, in this circuit, 
SI passes zero cle current when 
it is closed, but kills the ignition 
systems vital ‘ringing’ veltages 
when an amempt is made to start 
the engine, This circuit gives 
superb anti-theft protection. 

In Figure 2 the immobiliser 
switch is wired in series with 
the vehicle's ignition switch, so 
thar the engine aperates only 
when the switch is closed. The 
protection offered by this 
widely-used Eype of circuit is 
not quire as good as thar of 
Figure 1, since 2 mcxlerately 
skilted thief can easily by-pass 
the immobiliser and ignition 
swiiches by simply hooking 2 
wire from the battery to rhe SW 
terminal of the ignition coil. 

Figure 3 shows how a heavy- 
dury immobiliser switch can he 
wired into the vehicle's electric 
starter system, sO that the 
starter ciniy operates if this 
switch is closed. This system 
gives herter prorection than 
that of Figure 2, But is not as 
good as Figure 1 because the 
starter sotenoic can be 
opermrcd manually on many old 
vehicles, and also because the 
stanér and immobiliser 
switches can be by-passed by a 
single feneth of wire. 

Finally, Figure 4 shows how 
an immobiliser switch can be 
wired in series with the electric 
fuel pump on suitable vehicies, 
so that the pump only operates 
when this swiich is closed. 
Note that this system lets a 
thief suart the engine and drive 
for a short distance on the 
carbureror's residual fuel, 
which is quickly used up. 

A weakness of the Figure 1 to 
4 circuits is chat they must ail be 
tured on and off manually, and 
Ehus only give protecion if the 
owner remembers ta tum them 
on. By contrast, Figure 3 shows 
an immeabiltser that turns on 
automatically when un aempt 
is made to start the engine, but 
can be tumecd off by briely 


Ignition 
Switch 


Figure 2. 
ignition 
imitobiliser, 
operates 
when switch 
is open. 


lanition 
Coil 


(c) 


Figure 1. Contact-breaker immobiliser, 
operates when switch is closed. 
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From 


Figure 3. Starter- 
motor Immobiliser, 
opdrates when 
switch fs open. 


additional dame-light-operating 
microswitches, which are 


: From : readily avaliable from specialist 
ignitonmatrom aon : ‘vehicle'security’ retailers, can 
Switch Battery : : easily be fitted to the rear 

doors. Similar microswitches 

To : can be used as ‘auviliary’ 
Start ; ; Can : 
eclaaaa Starter Switch : switches (o protect the bonnet 
Motor ; : and boot. 
“ Heovy—Duty cage tic In-Figure 7, RLA turns on and 
Switch : Pump : seiHatches but as contacts 
: RLA/I close they connect the 


operating 4 hidden push-button 
switch. A small ‘reminder LED 
turns On when the engine is 
disabled by the immobiliser, 
This circuit thus gives a high level 
of protection, since it does nat 
depend on the memory of its 
avmier, and operates as follows. 
The coil of 12V relay RLA is 
Shunted by series-connected Ri 
and a LED, hich illuminates 
when REA is on, and this 
combination is wired in series 
with LOOQuF capacitor C1, 
which is shunted by series- 
connected n.o, relay conticts 
REA/I and n.c. push-burton 
switch $1; chis RLA-Ci 
combination is wired bemveen 
the ignition cails’ SW tenminal °. 
and ground, and the relays’ 
RLA n.0. contacts are wired 
across the vehicle's CB paints 
(using 2 Figure Ib connectian), 
Normatly, C1 is fully 
discharged; consequently, when 
the ignition switch is first closed 
@ surge of current Bows 
through RLA coi) via C1, and 
ihe relay tums on and the LED 
illuminates. As the relay goes- 
on, contacts RLA/‘I clase and 
tock the relav on via $1, and 
conacts RLA?® close and shon 
out the vehicle's CB points, thus 
immobilising the engine. The 
relay stays on und $1 is briefiy 
opened, at which point the 
relay unlatches and Cl charges 
up rapidiy via the relay coil, and 
thé reiny and LED then tum off. 
‘As the relay curns off, ic removes 
the short from the vehicles’ CB 
paints, and the engine is able to 
operate in the normal way. 


Anti-Theft 
Alarm Circuits 


Vehicle anti-theft alarms come 
in a variety of basic types, and 
the most reliable of these are 
the types that are switched 
on/oif externally (rather than 
internaily) and are activated via 
simple doorcontralied 
microswiiches or via a batten~ 
voltage sensing circuit. In 
madern vehicles, the external 
on/off control function is 
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Starter 
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full bartery voltage across the 


ee ae RLB-driving Umer garéd 
mmeoblliser, operates i 
when switch Is open. : asymmetrical pulse generator 


formed fram a 4001B CMOS JC 
and 1. This generator is 
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usually obtained via an ER In Fiture 6 circuit, activated for about four 
remote-conuo system, butan : microswitches thar are built into : minutes, via R1-C1. whenever 
older vehicles it can be obtained =; the vehicle are used (when the : RIA is tumed on hy a ‘break-in’ 
cheaply and simply via a : alarm system is enabled) to irip) =: detector, and repeatedly pulses 
prominent keyswitch (ora : d pair of sel-latching relays : RLB (and thus the vehicle's 
concealed togete. switch) fired i when any of the car doors, ? lights and horn) an and off, for 
io the outside of the vehicle. : bonnet or bootAailgace are : unequal periods, for che 
Figures 6 and 7 show practical : Opened; these relnys immobilises = curation of this 4-mimute 

alarm systems Of these types thar : the engine and operates the period. During this ‘pulsing’ 

are designed for use in older : hom and headlights cither : period, the ‘olf time of RLB is 
vehicles; each of these circuits : directly or via additinnal timing + controlled by C2-D3-R3 and 
can also act 2s an immobiliser, i Circuitry: Fro suitable front- : approximates 1.5secs, and the 
and (if required) operates the : door microswitches are luitt > “on time is controlled by C2-D4 
vehicle's harn.and lights and ; into most vehicles as standard : Rd and approximates 4secs, and 
immobilises the engine under =: Auings andare used to operate : the vehicle's hom thns 

the ‘alarm’ condition. * the courtesy or dome lights; * generates a distinctive and 
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Figure 5. Self-activating immobiliser circuit. 
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Figure 6. Basic microswitch-activated anti-theft alarmAmmobillser. 
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Figure 7. [Improved antl-theft alarm/immobiliser has pulsed and time-controlied outputs. 


easify recognised warning 
signal. Note that C2 is 2 non- 
polarised (n.p.) capacitor. 

Finally, to complete this look 
at anti-thelt alann circuits, 
Figure § shows the praciical 
circuiz of a simple valrage- 
sensing type of alarm unit chat 
can be used.in place of the 
basic. RLA-driving network used 
in the Figure 6 design. Circuit 
operation relies on the fact thar 
(when the vehicle's engine is 
not Operating) a small but sharp 
drop occurs in the vehicle's 
battery voltage whenever a 
courtesy light is automatically 
tume! on by the apening of a 
font door, or wher the ignition 
is switched on. This sudden 
drop in voltage is cletectedt and 
made (0 operate RLA. The svstem 
has ihe advantage thar its ‘alarm’ 
sienals are derived directly from 
the vehicle's battery, rather than 
via various microswitches, but it 
is NOt quite as reliable as a 
conventional microswitch- 
acfyated alarm system. 

The operation of the Fivure 8 
circuit — which is connected 
across the vehicle's battery via 
$1 — is faidy simple. Here, 
potential divider R1I-R2-R3 is 
wired across the circuit's supply 
lines, and the output of this 
divider is fed, via RV1-R4, to the 
inverting (pin-2) input terminai 
of the 741 op-amp, which is 
wired in che open-loop mode, 


: butis taken to the non- 
inverting (pin-3) input via a 
; simple €R5-C1-R6) time-tietar 
: ‘memon’ neowork. A small 
offset voltage can be applied 
berween the to input 
terminals via RV1. Note that this 
circuit responds only to sudden 
draps in voltage, anc is not 
influenced by stable absolute 
values of batrery voltage. 

The Figure 8 circuit can be 
used clirectly in place of the 


. PEC eee ede PPA Le baw dd t de eees 
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? RLA networkin the Figure 6 

> circuit. When installing che 
circuit in a vehicle, RVE must be’ 
carefuily adjusted so that the 
alarm turns on reliably when 
the courtesy (dame) light goes 
on, without being excessively 
Sensitive io the small shifts that 
occur in the battery voltage due 
to its chemical action, To find 

: the correct setting of RV1, 

> temporarily clisable selFlatching 

> contacts REA, and temporarily 
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Figure &. Basic voltage-sensing alarm cireutt. 
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RLB 
2 
{n.0.) 


headlight 
switch 





replace she courtesy amp with 


: one having roughly hall its 


normal current rating. Now 
adjust RV1 jusc pasc the poinr 


=. where RLA fails to activate when 
? the lamp goes on, and then 


turn RVI back a fraciion. so that 
RLA is just activatect by che 
courtesy light. Now refit the 
original courtesy light, and 
recheck the action. If reliable 
action is ofyained, re-enable che 
RLAS] contacts. 
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Figure 9. Basic Type-1 ‘ights-are-on' alarm circuit, 


Installing 
Anti-Theft Alarms 


The anti-thelt alarms described 
in the last section are all 
désigned to be turned on and 
off via an externally mounted 
switch, which may take the 
torm of a carcfully hidden rogete 
switch or a prominendy 
mounted key-switch. in eithér 
case, the switch must be mounted 
so that neither it or its wiring is 
vulnerable 10 damage by weather, 
dirt or potential car thieves. 
Once the alarm's externa! 
on/off switch has been fred, 
the #ext instailation job is co fit 
suitable microswitches to 
activace ihe system. Two 
suitable switches are already 
fired to most vehicles, and are 
used to operate the dome or 
courtesy fight. Additional 
switches must be fitted to the 
rear doars, and ayust also be 
fitted to the boat and bannet if 
full anti-theft protection is to be 
obtained. Note that if your 
vehicle is fined with a valtage- 
sensing type of alarm sysiem, 
these microswitches must be 
used 20 switch a normai 
filament lamp; the higher the 
load current used, the more 
reliable will be che operation of 
the alanm circuit; the 
microssaitches can all be wired 
in paralle! and used to drive a 
single load. When installation is 
complete, give your system 1 
complete functional check, 
taking care nol 10 annoy your 
neighbours in the process. 


Lights-Are-On 
Alarms 


Most modern automobiles are 
_ fitted ~as standard equipment 
— with 2 lighis-are-on reminder 
unit thar emits 2 low-power 

audible alarm signal that warns 


edsétéucee 
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occurs when ‘ishts’ switch.$1 is 
in the ON (Side or Heacl) 
position and ‘ignition’ switch 52 
is turned OFF. Thus, if the lights 
are eft on, che alarm unit 


: sounds-aff as soon as the 


ignition is switched off, but 
mutes automatically after 15 
seconds. 

Figure 10 shows:a simple but 
practical version of a TWpe-1 
ights-are-on’ alarm unit. Here, 
QO1-Q2 are wired as a modified 
complementary asrabie 
multivibraror chat has its power 
supplied via D1-and uses a 64R 


:. low-power speaker as the 


collector load of Q2, which is a 
2N3704 type and has a peak 
collector current rating of 
S00mA. The astable's action is: 
such that it penerates a loud 


D2 
a ter AN IN4148 


R4 
al 
22k 


C1 


Figure 10. Practical Type-i 'iights-are-on' alarm unit. 


the driver — 2s he/she open the 
driver's door — if the car lights 
havé been left on. ’Lights-are-on’ 


: alin units of this basic type are 


easy to build and are fairly easy 
to acl to most older types of 
venicle, and came in ovo basic 
lypes. Type-] is for use in very 
old vehicfes that are noi fitted 
with a courtesy liche that is 
switched automatically via a 
conventional dooractivared 
microswitch, anc! Type-2 is for 
use in vehicles that are fired 
With such a courtesy light system. 
Figure 9 illustrates the basic 


> Operating principles of a trpe-1 


‘lights-are-on’ alanm circuit. 
Here, the actual alarm consists 
ol a low-power 15 second 
buzzer or siren unit that has its 
supply lines sired in series with 
diode D1 so thar current can 
only flow through the unit (and 
thus activate the buzzer/siren) 
when poim-X is many-valts 
positive to pointy, and in the 


* diavram this situation only 


secboes 


CAA t OPER PA ee dm red eleatdewwrr 


4erlesedileaddibens 


and fairly hich alarm tone when 
power is initially applied, but 
the volume and frequency then 


lights 
switch 


» Off 
_|* 


Head 
lights 


Side 


I> 


lights 


decay steadily down to zero 
over 2 period of about 15 
seconds. The decay time is 

: controlled by R3-C2, and che 

: initial frequency is controlled by 

R3-R4 and C1. To use the unit, 

simply connect its X" and 'y" 

points ia the way shown in 

Figure 9. 

:  =—- Figure 1? illustrates the basic. 

: operating principies of the 

; Iype-2 lights-are-on alarm. It is 

: Similar to the Type-1 system, 
except that the alarm unit is 
wired beeen ‘lights’ switch St 
and dome-light-activating door. 
switch $2, sq that the aiarm 
only sounds if the lights are an 
when the driver's door is open. 

The ahove Type-2 systema is 

used on most modern vehicies, 
in-which the dome light uses 


01 
<{—+x 
IN4001 





separate circuits for its 
‘councsy and ‘reaciing’ lights, A 
snag with most older vehicles is 
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Figure 11. Basic Type-2 ‘jights-are-on' atarm elrcoult. 
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that they use a single light-bulb 
to periorm both of these 
functions, with the 'reading’ 
switch wired in parailel wich S2, 
as shown by $3 in Figure.11. 
and as a consequence the alarm 
can be activated by either of 
these switches. The easiest way =: 
around this snag is to use an : 
auLo-in-off alarm uniz that, 

iike the Type-1 unit, only sounds 
for a dozen or so seconds when 
activated. The alarm unit cin 
thus take the simple 'monotone’ : 
farm shown in the Figure 10, or 
can take the more attractive 
‘warble-tone’ form shown in the 
Figure i2 circuit, 

The Figure }2 circuit is based 
on warbdle-tone Circuits shown 
in Part 3 of this series. In brief, 
TCla-}C1b and R4C2 are wired 
as a gated Lf (ow-frequency} 
astable and ICic-ICid and R5- 
C3 form a gated hf (high- 
frequency) astable. Both 
astables are pated via the R2-Cl 
iime-consrnt newvork, and are 
on when Cl's output is below 
half-supply volts and off when 
Cl's output is above half-supply 
volts: When the astables are 
paied on, the |.f. astable 
[requency-modulates the h.f 
astable (via D2-R7-R6), which : vabue. Cl and Q1's input 
has its outpur fed to piezo : impedance (which equals rhe 
ourput transducer Tx via R8. : parallel values of R2's 


sbesdde 


Phase hr ardeheeeda borane 


(C1 = 40018 


Figure 12. Practical warble-tone Type-2 Tents-are-on' alarm unit. 


AS SOG aS POWEr I5 
connected to the circuit, CI 
Starts to charge up viz the ven- 
high parailel impedances of R2 

: and 2's hase, and Q2's emitter 
> voleage (and the curren: fed 
: into Q2's base via R3) starts to 


: between its base and emitter, so 
: that 22's impedance —as seen 

: from Q's base —is many times 

: greater than its dc resistance 


When power is connectedia =? impedancé and Q1's base decay exponentiaily until, after a 
the Figure 12 circuit, C1 is : impedance) form a C-R time- delay of about two minutes. 
initially Fully discharged, so both : constant network. Theactionof : These values fall so low that 
astables are gated on and : Qland this nenwork is such thar. : RELA urns off, thus breaking the 
fenerate a warble-tone sound In : when poweris firstconoected =: supply connection as RLA/I 
the piezo Tx, However, Cl now =: to the circuit, by brefiyclosing : opens and-tuming off the 
charges up via R2 and after a > push-button switch $1, C1 is : headlights as RLA? opens. Cl 
delay of about 15 seconds : fully discharged and thus pulls discharges rapidly via R1-D1 


(determined by R24C1) gates’ 
both astables off, silencing the 
piezo Tx. When the unit's 
power connections are 
removed, C1 rapidly fina 
second or sa) discharges via 
D1-R1, and the unit is then 


: QOl's hase and emitter up to 

: almost the full positive supply 
: voltage, thus driving relay- : 
© activating cdmmon-emiter 

: amplifier O2 on via R3; as relay 
> RELA Tums on, contacts REA 

: ¢lose and lock the supply on, 


when the circuit's power. 
connection is broken. 


Seteriddions 


A Rear-Screen 
Heater Timer 
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ready to repeat its Gperating : and contacts RLA® close and : Automobile rear-screen hearers 
sequence when power is > gue the vehicle's headlights on. * draw cypical operating currents 
connected again. 


A Headlight Time- 
Delay Switch 


Headlight time-delay switches 
are simple adc-on units that, 
when activated by 2 push switch, 
tum 2 car's headlights on for 
just a few minutes, during 
which the owner can leave and 
lock che vehicte, walk afong.a 
drive or pathway ehat is well lit 
by the headlights, and then enter 
the security of a safe building 
before the lights automatically 
turn off again. Figure 13 shows 
4 practical wansistor version of 
such a circuit. 

In Figure 13, Q1 is an emitter 
follower that uses R3-R4 as its 
emitter load but has 
‘bhootsuapped' resistor R2 wired 


Figure 13. & headlight tima-dalay switch eircult. 
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: ofabour L5A and so plate 2 
: heavy strain on the vehicle's 
: electrical generating system. If 


the heater is inadvertendy Icft 


: on far long periods, this strain 
; can pready reduce the 

? generator’s relishility and 

; working life, Consequendy, 


mast modern antomobiles are 


© fined with push-hucon operated 


rmarscreen hearer controllers 


: thattum the heater off 
: #ulomatically after an operating 


period of about 16 minutes, 
Reliabilin-enhancing units of 
this basic type can easily be 


: added to alder vehicles, and — 
: to conclude this series — Figure 


14 shows a practical add-on 


: circuit of this wpe. 


The Figure 14 circuit 


: incorporares a simple valiage 


regulator builc around transistor 


O1, a stable 16-minute timer. 





a a 


built acound (Ci and [C2, and 
relays RLA (which controls the 
circuit's semiatching function) =: 
and RLB @vhich controls the : 
rear-screen heater's power : 
feed), and derives its power : 
feed via the vehicle’s ignition : 
switch. The complete circuit 
operates as follows. 

The Figure 14 circuit is 
tumed on by briefly closing 
push-button switch $1. As $1 
closes, the LED illuminates, a 
stable 9.4V supply is applied to 
the 1C1-IC2 timer circuit via O1, 
and ‘reset’ pulses are fed to the 
ICla-ICtb bistable (via C2-R4) 
und the IC2 counter (via C4- 
RS). As the bistable resets, irs 
pin-3 output flip high and rrns 
on RLA and RLB via O2; as the 
relays turn on, the REA/I 
contacts close, shunting $1 and 
locking-on the circuits supply 
connection, 2nd RLB/1 contacs 
close and connect power to the 
rear-screen heater. 
Sinultaneously, as the [C1a- 
[Clb bistable resets, its pin4 
ourput flips Jow and turns an 
the IClc-lCid gated astable, 
which starts feeding clock 
pulses into pin-10 of de IC2 


counter at an 8.5H~z rate. : 
disteen minutes later, in the : 
arvival of the astable's 8192nd- 


SOPPageapecs 


ty C4 
10OnF 
R8 
680k L. 
OV 


divide—by—16,384 counter 


PrP bideerrrcevhusce 


40018 
see text 


= 

es 
— 
4, 


G1,0@2 = 2hiaeo4 
IC 4 
RLBx 


gated 8.5Hz astable 
NOTE: 


Clock pulse, the pin-3 output of 
[C2 flips high. and changes the 
siate of the IC1a-IC ib bisiahle, 
which simultaneously gates off 
the astable and removes 02's 
hase drive, thus turning off both: 
relays; a5 RLA cums off it : 
removes the tinier's supply 
connection, and as RIB turns 
of it removes power from the 
rearscreen heater, 

Thus, when the vehicle's 
ignition is turned on, the Figure 
14 circuit connects power to 
the rearscreen heater as soon 
as SI is closed, but removes it 
again automatically after 16 
minutes: if desired, the timing — : 
perntod can be ended prematurely: 
ine briefly closing S2, thus tuming 
Off both relays. The circuit's : 
timing period can, fyouwish, =: 
be ser to exactly 16-minuies. by 
temporarily connected 2 LED 
and 2k7 series resistor béerveen 
pins 12 and 8 (GV) of IC2 and 
tamming RV1 so that the LED 
operates with precise 30 second 
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Bistable 


x0 


beedebeetddebaeneuald 


tk 1 
Ov 


S1 (ON) 
pas (a 
S 
RLA 
1 
(n.0.) 
————e 
RLB 
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on anct Off periods. : | 
When building this circuit i oo oO, ko 
= 5 CCU, : $2 oo ke L ou 
note chat RLA's contacts have to NN” Be Oo ox 
pass Maximum currents of less Ci 2 = = 
than 200maA, and REA can thus = a a ! 


be almost any general-purpose — 
relay, but that RLB's contacts 2 
havé.to pass the full operating = 
curreni of the rearscreen 
heater (typically 154), and RLB: 
must thus be a dedicated heavy- : | Figure 14. A rear-screen heater timer circult. 
ducy ‘automobile relay. : 
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ot so long ago, paging was seen 45 a 

sickly child that would scan be killecl 

off by cheap cellular. Then came 
services like CPP (cailing party pays), anc! 
the industry has never looked back. Indeed, 
paging has been steadily growing in 
popularity workbwide, Well, ve seen the 
future of paging —ifthe KU don't put upa 
fight, that is. The big problem is that the : 
technical stanciard that forms its basis, FLEX, : 
is controlled by one cantpany — Matrorola, d 
best known in the UK for its 
semiconductors and comprehensive range 
of mobile phones. Tring 2 paging standard 
to the whim of one organisation may be 
seen, nut least by the EU, a5 anti- 
competitive. The paging standard currently — : 
in common use is known a5 POCSAG whith: 
was: developed in the mic 1970s by the 
telecommunications arm of our own Post 
Office (which Iuter became BT), it is at feast 
an open standarh 

POCSAG, now over 20 years old, is 

showing its ace. It’s inefficient in terms of 
radio spectrum. Basically, every message 
ses. 10a particular subscriber is transmitted 
by the entire network. It bas to be; after all, 
that subscriber coulc be anywhere. The 
problem of wasted spectrum is big enough 
in the UK, but imagine what it's like in the 
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somewhat bigger USA. All chat wasted 
capaciry adds up. When you consider that 
radic operating licensés increase in price at 
a greater rare than that of London housing, 
it becomes clear why paving operators 
would very much like an alternative. 
POCSAG is also lacking in other areas. 
Although paging messages are more 
resilient than other forms of mobile 
communication — they will penetrate 
huildines, for éxaniple — there's no absolute 
suarantce that a message has been 
delivered. Operators could take the ‘belt 
and braces’ approach of re-transmitting the 
message at hall-hour intervals for maybe a 
couple of hours, but it would acd up to an 
orpanisational nightmare and much neswork 
congestion. Hardiy surprisingly, few paging 


: -operators do it, andi those. that do charge 


more for their service. 


Address Bk |:|| 


$s 
8 new messages 
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POCSAG messages are transmitted in 
unencrypted ASCH, and cin he accessed by 
anybody with access to a VHF/UHF scanner, 
a PC, a simple level-sshiffer circuit anil a 
MS-DOS computer program. The latter, and 
plans for the former, can be downlontled 
from at feast Gne Internet site, Aithough 
subscribers might receive their messastes in 
the belief that privacy is assured, nothing 
could be further from the truth. It's 
exacerbated by the fici chat the same 
message is brosdcasi hy paging transmitters 
across the countn 

Communication across POCSAG networks 
is fairly slow. 2400bps might have seemed! 
positively space-age back in 1950, but now 
i's a restriction on the types of service that 
could be offered. Finally, POCSAG makes no 
concession to roaming. Unlike GSM phones, 
you can't take your pager abroad and still 
receive Messages from vour folks hack hame. 

The Motorola FLEX protocol, which was 
introduced commercially three years azo, 
addresses nuiny of these issucs, These 
include a faster data rate (up to G4O0bps), 
bever resilience to adverse radio conditions 
anit berter potential barcery life (FLEX allows 
nemocks io specify how often the pagers RF 
ciraliry is powered to listen for dara). At least 
mo UR paging networks — BT and PreeOne — 
have staneéd introducing FLEX nemvorks, 
presumably with an eve to the furure. 

A new dernvative of the. technology, 
known as ReFLEX, builds on the original 
stindard with 2 radical improvement that 
overcomes POCSAG's spectral inefficiency 
and slows new services to be introduced. 
ReFLEX is the first paging technology in the. 
world to allow nvo-way communication, Two 
frequencies are allocated; one for 
transniission (oucbound, or neivork-ic- 
pager), the other for receiving responses 
(inbound, or pagerto-networs). Each pager 
has a low-powered transmitter (1W or Tess) 
for sending data back to the neiwork. That 
data could be 4 siniple acknowledgement. 
that a message hus been received, ora 
complete e-mail message. 

Both elements are attracting considerable 
interest in the USA, where commercial 
ReFLEX services have alreacly started. m'Tel, 
a national paging operator in the Sues, sll 
has a massive order backlog for the e-mail 
capable pagecs. These $460 devices, made 
(surprise, surprise!) by Motorola, nave a 
miniature QWERTY keypad! so that e-mails — 
whether new ones or replies— can be 
composed. It's proper e-mail too; you can 
send and receive messages to and from 
anybody with an Internet connection. There 
is 2 restciction of 500 characters per 
auigoing message, but che Lilfiputian 
keypad makes anything longer a tiresome 
isk anyway. The system obstinately refuses. 
to send messages of mare than 500 
characters, 25 § discovered the hard way... 

Received messages can be any length, 
although mTeci's FCP/AP-to-FLEX pateway 





ditamatically sutips off any file attachment. 
They also have filters 10 eliminate junk <- © 
tail. just as well; the basic service ($25 ner 
month} gives you 2 toral Gf 6000 Characters 
for both send and receive; any:more than 
this are charged at a¢cent each! As an 
alternaive, there's a $99/month 60,600 
character option. 

At the time of writing, Motorola’s two-way 
paging terminal —calteci PageWriter~ is the 
most portable wav of remdining tn contact 
with the nest of the wodd via e-mail. t's far 
less cumbersaine than a norebook.PC with 
adjunctive mobile comms gadgetry, or even 
the Nokia Communicator (a digital mobile 
phone with in-built PDA). It's easier to use 
than the pager-style SMS (Shon Message 
Service) systems Duik into current GSM 
cellphones. Page Writer will interlace to a 
Windows 95 PC, via infra-rec!t or RS?32.s0 nar 
acldress books and e-mait can be cansferrect. 
It is claimed that the device will delivera 
week of avcrage life on a single charge. 

Ata more basic icvel, mTe! offer a 
‘guaranteed deliven’ senice, via a simpler 
$150 pager (also made by Motarola, 
although the American corporation says that 
other manufacturers will be producing 
compatible pagers and infrastrucrure | 
equipment). in this case, the nvo-way 
funcuidnality is simply used to tell the 
operaror that the message has been received 
by the subscriber's pager; if it hasn't (or its 
been garbled), ic is re-sent until the 
acknowledgementis received. The service, 
which includes messages totalling 6000 
characters in leagth, costs $23 per month. 

Imerestingly, mTel's nearest POCSAG 
equivalent to this service — which doesn't 





hose of you who still use older 
versions of Microsoft Windows may. 

. have been a little disappointed «6 find 
that they coukln’t cun the free Maplin 
catalogue on CDROM an the cover of the. 
April issue of Electronics and Beyond. — 

‘The program makes use of some 32-bit. 
software.that just won't-run-under the 
Windows 3.1 and 3.17 operating systems. 
Howevel, all is ioe fost. If you haven't used 
your-free copy of our colourful CDROM:as a 
Frisbee or as” coffee coaster yet,-we have 
goad news for you! 

“All you need to do in order to make your 
system capable of nunning aur CD caralogue 
is to install. Microsoft's very Gwn set of 32-bit 
file &tensions on your system. ‘These. files 
are collectively called ‘Win32s"and have 
heen supptied on magazine cover disks for 
some years now,. 
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a monthly 5000 characters —is $50 per 
; month: arlel is clearly-trying to encourage. 
: Subscribers to’: move io the new service. 
Why is this? It’s because reFILEX is more 
specirum-eficient, and the nenwork is thus: 
less expensive to nun. Because the network 
knows where you are (it signals your pager- 
 fationally and then uses the response to 
derermine a fairl accurate geogranhic fix}, 
it Only has-to transmit the message within a 
limited area. As a resuli, the network can 
accommadste more:subscribers: There is 
_ also fess chance of your messages from. 
being intercepted (just a& well, because 
FLEX doesn't véi support encryption). 
Roaming across FLEX nervorks is also 
being investigated in Asia. The ReFLEX 
variant is essential here, otherwise spectrum 
would be wasted on an international scate! 
The biggest obstacle to REFLEX roaming 
appears ta be the variety of paging frequency 
allocations; a roaming pager woukl need a 
receiver and transmitter both capable of 
: being tuned! ovéran extended range. This 
? means more coniples circuitry, more cost 
: and perhaps higher power consumption. 
ReFLEX has other possibilities, and indeect 
Motorola is working on a machine- 
interfaceable ReFLEX paging receiver module 
= that has R523? and switched outputs. These 
: could be built inco all kinds of devices. Ifa 


Eiddebaseet 
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i vending machine was to nun out of decaf, 

; then the supplier would be paged fora 

: refill. Building the device into a car has 
obvious security applications, but could also 
integrate with the cizenostics svstem. 
Dealers and service agencies coutd be 
warmed of potential faults. Needtess to say, 
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There is a slight catch. You can’t install any 
old version of Win32s and expect our CD to, - 
run. it has tobe the latest version (1.3): This: 
has been around fora while now arid is still 
being distributecd-on the CDs supplied with. 
some PC mapazines (April issue PC Direct, 
for exampie).If you are not sure which 
version ofthé Win32s filés you have on your 
CDs, just. cun the setup program on the’CD: 
The opening screen will tell-you the version 
number, IFic's version 1.25-or.1.2 or 
whateyer, just cancel the inscallaiion as this 
won't help with our'CD catalogue,. 

Once you have installed version.1.3 of. 
Win32s (also provided witha 32-bit game:to 
téSt the new 32-bit capability), you may. 
reinstall our CD catalogue and-ic. should 
run without problems. If you do.riin inta. 
any problems using the CD, refer to the 
FAQ's printed On page'73, issue 125, ar look 
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-only prestige vehicles would benefit initially: 
One company is already offering-a 

(Qne-way POCSAG) pagér-hasetl caf security 

‘service in che.US. lieworks witha Motorola | 


? OEM pager-module, called the Creatalink, | 


the switched outputs of which are hooked 
up to various Systems-in the car. Users ring. 
up a phone number and select various 


:. Options via DIME If you wake up ane 
 Maring to discover that the vehicle has 
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_ Any.custamer 


_ CDROM Catalogue 
to the Intest-version ~* = 


been stolen, its ignition can be remotely 


| disabled so that it cannot be resmutéd. In 


addition, the doors can be untocked (handy 
if you've lést-your keys) or the alarin armed 
Gf you've forgotten)... Remaie meter reading 
and home automation are other touted © 
applications, The Creatalink isn’t yér_ 
available m the UK, because aur POCSAG 


- frequencies differ from thase used in the 


USA. A FLEX version is planned initially, to 
be followed by a REFLEX model. , 

FLEX's current maximum outbound rate of 
6i00bps is only stightly faster chan POCSAG. 
A recent development by Meterala, which is 
aimed at voice paging (effectively a portable. 
answering machine). could, however, offer 
daia trinsfer rates of up co 112kbps. 
inFLEXion, as che service is known, doesn'rat 
the moment; subscriber's voice messages are 
currently sent to the pager in analogue 
(narrowband FM) torm. it's definitely the way 
forward and, when combined! with reFLEX's 
Two-way advantages, could be used to 
provide fast Intemet access. The reFLEX 
indound path is. at 1200bps comparatively 
Stow, but this need not be a problem. In mos 
Cases, this return path involves ank page‘iile 
requests Or outgoing esnail messages (plain 
Old ASCTE texd). 
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‘toque restvkxi web site on 
http://vat.maplin.co.uk for more details 
of comnion questions and answers arising 
from use of our first CD catalogue. 

Picase also note that-by the time you read 
this, an updated version of the CD should 
be available, providing greater flexibility in 
installation to any drive/directory and 

Allowing use with-any CDROM drive letter 
up to and ineludiny fexer.Z.. 


wishing to upgrade 
their. copy of the 





may download .a patch program from the 
developers website on 

http: //www.matrixsoftware.ca.uk,-bur 
‘be warned thatit is a long download. 
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Building a tower 


For graphics people who have 3 


to contend with receiving 
graphics files in weird and 
wonderful formats from other 
users, ar for those who have 
to handle and reformat large 
batches of graphics, there's 
often only one choice of 
application. Equilibrium’s 
DeBabilizer is usuaily the 
professional’s chalice. The 
latest update to DeBabilizer 
brings the program to version 
3 and, hot off the press, 
we've taken it for a test drive. 
Historically, DeBabllizer 
has always been a little 
tricky to get to grips with, 
being mostly dialogue hox 
driven, but version 3 is 
much simpler to use. Its 
interface is now mainly 
graphical and menu-driven 
and with a much more 
modern feel. Drag-and-drop 
of files is supported into 
batch windows, and a host 
of new features expand its 


powers Into full CMYK colour ; 


printing and expanded Web 
support. The dialague boxes 
which you Still need to use 
are much clearer than before. 
Despite this greater ease. 
of use, DeBabilizer has fost 
none of its inherent power. 
it can read, reformat and 
write fram and to over 100 
different graphics file formats 
either individually, or in 
batches, and graphics users 
of all categories will be 
pleased with the new version. 


Medicine 
on the VW/eb 


The Internet opens up 
channels of knowledge to 
whoever wants to access 
that knowledge. 
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Traditionally, medicine is 
an area where the consumer 
(that is, the patient) is left 
out in the cofd when it 
comes to understanding 
what medical condition ails 
them. Doctors, mare often 
than not, talk gobbledegook, 
often seemingly in case the 
patient can understand them. 


Doctors tend to he a bit like 
HT departments in business — 


if the ordinary user can 
understand how to fx a 
computer, the IT department 
wouldn't be needed! Now at 
last, with the Internet, this 
needn't be the case. 

For consultations on the 
World Wide Web, there are 
several places to start. The 
Friedrich-Alexander-University 
of Erlangen-Nurnberg, 
Schoot of Medicine, 
Department of Dermatology 
hosts the DermlS 
Dermatology Online Atlas 
at: <http://sw4.derma. 
med. uni-erlangen, de/bil ddb/ 
index _e.hto. Here you'll 
find information about 
dermatological diseases 
and conditions you'll never 
have thought even existed. 
If you know the name of the 
condition you're wanting to 
look at, you'll also find, 
where applicable, pictures 





and differential diagnoses, 
so you can check for yourself 
what your diagnosis actually 
is, whether you feel it's 
correct, and what the 
prognosis is. 

For a more general 
purpose virtual consultation, 
try MedicineNet's online 
information service at 
“http: //ww.medicinenet.conr. 
Here you'll find details of 


: just about all diseases and 


treatments, a drugs 
database, a medica! 
dictionary, as well as the 
ability to ask specific 
questions of a panel of 
medical experts. 
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Foreign 
(and chilly) parts 


More and more museums, 
zoos and other public 
interest buildings are 
fetting online. One of the 
mest ambitious projects is 
NViontreal's Biodome, which 
incorporates complete 


: areas of the North and 


South American continent's 
four main environments: a 
tropical forest, a Laurentian 
forest, a marine ecosystem, 
and arctic and antarctic 
polar worlds. The Biedome’s 
Web site is at 
<http://www.montreal cam. com 
fen-biodome-ag.htmal>. 
Within the subantarctic 
zone of the arctic and 
antarctic worids ts 
positioned a camera, 
connected in real-time to 
the Bioddme Web site. From 


there, live on the Internet, 


you can view what's 
happening — complete with 
any of the animais in the 
zone which wander in front 
of the camera. 
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Sifting Through Web Junk 


The Web is an endless source of information, but with fiterally 
millions of pages pasted by everyone from governments to 
universities and from sixth-formers to canspiracy theorists, it’s 
getting harder and harder to find precisely the right seen, 
Here Stephen Waddington discovers a new search technique that 
could simplify the task af searching the Web. 

A Carnell University researcher has come up with a method af 
searching the Web that can return a list of the most valuable sites 
cn 3 given topic, as well as a list of sites that Index the subject, 
Early tests of the method have produced highly focused lists of 
sites on many topics, often comparable to IIsts carefully compiled 
by Web search experts. 

The method was developed by Jon Kleinberg, Cornell professar of 
computer sclance. An evaluation of the method was presented at 
the seventh international World Wide Web Conference held during 
April in Brisbane, Australia, In a paper by Kleinberg, David Gibson of 
the Department of Computer Science, University of California at 
Berkeley, and severa! IBM researchers. 





Viainstream Web Search Tools 


Popular Web-saarching tools, 
Known as engines, such as 
Yahoo! and AltaVista, work hy 
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such as AltaVista. This callects a ‘root set’ of about 200 pages that 
contain the entered keywords. It then expands the Sat to include all. 
the pages [Inked to by pages in the root set. The expanded set. 
might include from 1,000 ta 3,000 pages. 

From there on, text Js ignored, and the application only looks at 
the way pages in the expanded set are linked to one another. The 
first time through, it identifies the pages that are pointed to most - 
often by other pages, and assigns them a score, or.'welght’, 
Indicating that they are more likely to be authorities. At the same 
time It notes the pages that contain more finks to other pages and. 
gives them more welght as hubs, 

This calculation is repeated several times. Each time the program 
gives more authority weight to sites that link to sites with mare hub 
weight, and more hub welght to sites that fink to sites with mare 
authority weight. Tan repetitions, Kleinberg says, are enough to 
return surprisingly focused Jists of authorities and hubs. 


Benefits 


The system overcomes several of the problems frequently identified 
with text-based searches. For exampte, at one time a text-based 
search for ‘Gates’ did not return the Microsoft home page because 
Microsoft chairman Bill Gates was not mentioned on the opening” 
page. Meanwhile a search fer ‘faguar’ returns a jumbls of pages 
about cars, animals and the 
obsolete but stili much- 
discussed Atari Jaguar computer. 
In a case where a word 





hunting for keywords in the text 
of Web pages. On some toples 
this can return hundreds o¢ even 
thousands of pages. The 
algorithm developed by Kleinberg 
works by analysing the way Web 
Pages are jinked to one ancther. 
The assumption behind this is 
that the most authoritative 
pages on a given subject will be 
those that are most often 
pointed to by other pages. 

Kisinberg ctaims that the Web 
is annotated with precisely the 
type of human judgment we 
need to identify authority. “It 
almost says something about. 
the way the Web kas evotved. | 
think it's about the way people 
[ink Information In general, not 
just on the Weh,” said Kleinberg. 

His method does more than 
just identify pages with useful) 
information about a teplc, which 
he cails ‘authorities’. The 
methad also tooks for pages 
that contain many links to 
pages with useful Information on 
the topic, which he calls ‘hubs’. 

The best authorities, Heinberg 
says, will be those that point ta 
the best hubs, and the best 
hubs will be the ones that point 
to the best authorities. Kleinberg 
prevents this fram becoming.a 
circular definition by 
recalculating the relationship 
several times, each time moving 
closer to the ideal resutt, 


Fresh Approach 


Kieinberg has written a search 
program using this technique 
called Hyperiink-Induced Topic 
Search (HITS). The technique 
begins by conducting an 
ordinary text-based search ana 
topic using a search engine 
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represents more than ane topic, 
KleInberg’s method 
automatically separates sites 
into ‘cammunities’ of hubs and 
authorities, each representing 
one of the possibi!e topics. Thus 
2 HITS search on ‘jaguar’ lists 
first a community of sites 
related to the Jaguar computer, 
because the number of Web 
sites on this subject 
predominate. Further down, it 
listed communities relating to 
the football team and the car. 
Finally tt finds sparse 
Information relating to the 
animal, because this topic is 
simply not well represented on 
the Web, Weinberg says. 

Communities also form when 
a topic is polarised: A search on 
‘abortion’ returns separate 
communities of pro-iife and pro- 
cholce sites, because the sites 
within each community fink more 
Gensely to one another than to sites 
advacating an opposing view. 

One disadvantage of the 
method, Kisinberg says, Is that 
it doesn't ahvays work for 
sharply focused queries. A 
search for ‘Netscape 4.04’, for 
examipie, returns a generat list - 
of sites about Web browsers. 


‘More Information 


Further Information about 
HJeinberg'’s work can be found on 
his Web page at hw.cs. cornell. 
edu/home/kleinber or 

ww. almaden, ibn. com/cs/k53/ 
ir. html. Kleinberg developed 
the method whlie warking as a 
visiting scientist at [BM's Almaden 


Research Centra, on leave from 


Cornel}, (BM has applied for a 
patent on the algorithm and is 
developing it further. 
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UK at ww.a0).co.uk claims : banking and consumer : MR Totzxy Willlam Haque cemasict — 
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thar it has reached over ; motoring will follow soon. |, rey = — UK tive ane Pal ~ 
400,000 members. Online : The latest: member milestone = Lary, AC st bn fxtewirg a 

; - 3 : . 3 m 3 4 Tory teade YBa Mae = 
usage sessions also continue =: followsanew membership : : | Pa sabycar macceaitee bern 
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tO prow, with members ;  Sutvey; which illustrares the / i acscons 00 faces 
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Dreamweaver Delivers High-Impact 





Web Pages 


Macromedia at 
waw.macromedia.com hzs 


that take advantage of advanced 
Dynamic HTL features for 


Biebesdeadid 


announced 2 new version of > users of 4.0 browsers, while 
Dreamweaver, 2 visual tool for  : maintaining compatibilioy with 
professional Web sire design. 3.0 browsers. This new release 
Dreamweaver 1.2 enables web 3s: also includes several néw 


developers to deploy high- enhancements that improve 
impact web papes over-law- i web'cleveloper productivity and 
bandwidth Inteme:t connections ? enhance ease of use. 


Delta Three Announce First Voice 
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‘Over Internet Service 





Excite Targets Consumers with 
Personalised Web Page 


Delta Three has launched the first commercial Voice over the 
internet aimed at relephone users. The services work in the 
Same way 45 2 uaditional pre-paid card -— except that the call 
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Excite has converted its : 0s the site also offers individual © = sss the efficiency of Internet Protocol (IP) technology. 

home page to a Weh start : Services such as daily : Examples of potential savings include rates of 36p to Argentina 
page thar can be uniquely | remifiders, Sivourice colunuiists : and Brazil, compared with BT'S day-time rare of 131.55p. 

created by each individual and personal shopping agents. Deita Three additionally offers a PC-10-Phone service which 
and tailored ro their personal =; Users can personalise ail > endbles PC users to access over 240 countries via the Internet at 
and local interests. : subjects, oniy the subjects in : = dramatically reduced rates. Users can register for 2 Delta Three 

_ Excite’s front page offers an > thich they are interested, or account it wee. deltathree. com/uk. 

interface that can be fust lene the page the way it is 

customised to déliver user > and enjoy Excite’as they knov 














selected information suchas =: it today. Once personalised. 

news, weather, sports scores 7: Excite will remember each 
and daily horoscopes ail at : person, and their interests, 
wew.excite.com. : each time they come back. 
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The JFE has published 
Addenda to its ‘Guidance 
Nores on Embedded Systems 
anc the Year 2000 Problem’. 
The Addencia is now 
available, both on the IEE 


Web site at : 


ww. tee.org,uk/2000risk 
and in printed! form. 

The Addenda includes anew 
section an Risk, which one 


major company alread: 
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| Systems May be approachéd. 
This information will help i 
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conipanies decide an:the 
approach they should take to 
the problems and/or who 


within the company shap. at 


Spam Fritters Away £5bi1lion 






Junk e-mails is costing UK 
businesses £5 billion a year 
anil ihreaten to severely affect 
the Inteémei’s progress as the 
business medium, according 
to research from Novell at ° 
wwe. novell .com. The survey 
also found that amongst 
peaple who had received 
repeat spam there was a | 
worrying incidence of those 
that had receiver €-mails of a 
sinister or offensive nature; 
otherwise known as ‘cyber. 
stalking’. The repori, entided 
‘4 Spanumer in the Works’, 
found that 73% of the peaple 
surveyed receive up to five 
spani emailsa cay, with a 
further 16% receivifig between 
stx and 25. spam.e-mails a day 
Ii dealing with these e-mails, 
73% said diey wasted up to 15 


=44dOR EE OOODE 


RAGPEPELS be 


eG edeeadas 


SERRE L ERE Seek e ds bh eee ee 


minutes a day 
reading, deleting, 
fling or responding 
to spam and an 
amaving 15% wasted 
an hour doing the 
same: Taking the 
working population 
as a whale, this 
means that the 
amount of time 
béing wasted dealing 
wich spam e-mails 
each year in the UK equates to 
over £5.1 billian. 

As well a5 costing 
businéases ‘money, spamming 
is: negiting. the efficiency 
savings brought by the. 
Intemet and €-mail, witha 
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seriousness which could lead 
ro people being driven away 
from using. the Internet and 
e-mail. Spam. cin range from. 
the relatively harmless ‘junk’ 
office broadcases to product 
pramdtions, pornographic 


Teer ii tl iit 


> Material and ‘cyber-sralking’, 
resulting 47 % of people ; where individuals are literally 
believing thar che Spam ; ‘stalked’ by aa unknown but 


problem has reached tevels of ; pene Spammer. 4 
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Netscape Set ‘to ‘Challenge Yahoo! 





: and offer free e-mail. 
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Netscape will use its position 
as the dominant browser 

maker, with 70 million users, 
to-atiract urafic to Netcenter. 


_ Proposes To use. 

as the backbone Netscape is planning to 

Of its Year 2000 develop its Neicenter Web 

PLORTATEINIE. site ac WwWwineltscape.com 

There is a further, inte an Internet gateway 

- and much tonger, similar to Yshoo! and Excite, 

fist of problem 

dates, which 

starts with the. 

(non-existent) 

Year 0. There is 
an updared fist of useful Keb 
‘sités, all accessible from the = eS ms 
IEF's own aS Wekoes txt Tals se nem asc os ea Sevier 

A new secon identifies 10 aie, Soe 
‘technological viewpoints’ i — seats 

from which embedded | “eeanaiettecen— "fae Eacsees. 


Save 510 Off Todzy’s Mite 
ic Boulavara Fie 


Online Shopper 
Choose 

from 200,000 
Music Titles 


Following a deal between 
AOL and music retailer N2K, 
AOL UK menibess have access 
to N2K’s complete range of 
discounted CDs. 

Under the agreement, N2K 


: and the AOL services in Europe 


will create co-branded versions 
of the local-tlanguage Music 
Boulevard online music 
superstore, which will be 
intesrated into the local services 
and available to AOL members 
In Europe and Web users visiting 
the relevant home pages. 

For examole, meorbers of thé 
AOL UK service will have access 
to the English version of the co- 
branded store, and Web users in 
the UK can visit waw.aol.co. uk. 





RelayOne, launched by Royal 
Mail and the Microsoft Network, 
enables, e-nutil users 10 reach 
people within Europe who ure 
either not online, or who 
require tard copies of letters, 
documents and presentations. 


simpty enter the RelayOne at. 
wv. msn.ca.uk site and register 
o use the service by enrering 
person:lisec! information, 

To senc a letter users enter 
the recipient's address and a 
message. For 2 longer: 
document, you simply print ta 
the Relay One ‘printér’ in the 
same way that. vou select 


TPPERS Rae oeeeeehbedddaeeeds 


© Electronic Services Centre in 
> London, where it is printed, 


ise the service, cons si 
To use the service, consumers enveloped and despatched by 


: anywhere inthe word toany — : 
: address iv the world is £1.50. 
: The charge for sending. four : 
: pages is £3.00, while 2 document : 


a real printer within your 
chosen application. 

The Microsoft Nerework 
transmits the information over 
the internet 10 Royal. Mail’s 


: Europe and £16.00 for the rest 


first class mail within the UK, or 
by intemational airmail for 
cclivery ousside of the UK. 

The cast of sending 2 one- 
page leiter e-mailed from 


=" - 


Convenient. 


: of up to 50 pages costs: £5.00 in : 


of the world. All payments are 
matic by credit card. 
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If music be the food of tove, 
play on. Welliow at feast you 
can doit on your personal 
computer if you checkout 
<http://members.ao].com/gb 
share> where you'll find 


detiils of haw to pet.ta Didier 


and Olivier Guillion’s Website, 
from where you can 
download their fabuious 
shareware program called 
Melody Assistant. While 
shareware, this program 
allows you lo compose and 
Blay music-on your computer 
— warking in sheet music 
mode to do both. Songs can 
be imported fran and 
exported to many other 
formats, including micii, 
karaoke and band in a box 
styles. it comes with a midi 
tlarabase of musical 
instruments, so that you can 
specify whatever instrument 


you wantio a staff. Incredible. 






fun. Incredible value. Melory 
Assistant is available for. bath 


.Mac'ancd PC. 


Mailing lists ace an exciting 
way of keeping in touch with 
athers of similar interests. 
They are run by indivichuals: 
who collect together 
incoming nails and resend this 
back out ta all members of 


the list in this way, peaple 


can signup to receive-a list, 


: ‘send mail © it. knowing thar 
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see it, read all che mail sent by 
others, repiving if they want. 
Even if you never actually make 
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a posting toa mailing list 
you're subscribed to, lurking 


ona list (that is, just feading 


all the correspondence on the 
list) is an ideal way of keeping 


‘in iouch: with trends, There. 


are literally thousands of 
mailing lists (at feast one on 
just about every possible 


ASPECL- YOU might want) and 
‘IGcating one that interests you: 
can be a major-headache, 


Point your Web browser to 
<http: //vie. neasoft: com/in 
ternet/paml /bysubj.htm}> 
where you'll find the Mother 
ofall list-of lists. The Publicly 
Accessible Mailing Lists Wehsite 


i As maintained to help everyone 


finel a fist that interests them.. 
Singapore is on the way up 
‘Mount Evérest, and has-a 
Website at 
at: [vet everest.arg,so/>, 
From there you can ger full 
details and picrures of the 


: .ascefi, as wellas read 


dispatches, download 


«QuickTime virnial reality 
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messages to the team. 

Ok, we've gor our Men 
Behaving Badly t-shirts on 
now, so ladies cum:-their 
heads, while Jaddish culture 


‘prévalls. Maxiny magazine has 


just opened its Website tip, at 
<http: //we.maxim- 
magazine.ca.uk>, where 
vau'll find some 2,000 pages 
or so of news, sport, games, 
beautiful women, fashion, 
ménie reviews, suides to the. 


: ‘cadlést aliernative man's sites, 


loads of interactive games and 
more. You can test your 


chatting up téchniqueé in 
Maxim’s virtua! bar, you can 
find out what women rcath 


think of men in our 
interactive powder room, and 
you can éven build your own 


: virtual dream gir in our 


interactive sex survey. Doesn't 
that make you feel proutl io 
he a nian? Sorry gals, I preant 
a male gendered individual 
(just joking, henest!). 
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Don’t miss another great assortment of er Layee 
entertaining and easy-to-make projects and : sat os oy a rod. 
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CATALOGUE PRICE £19.99 {| CATALOGUE PRICE £49.99 CATALOGUE PRICE £39.99. 
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When ordering any of these special‘offers which apply only for Subseribers and new Subscribers of ‘Electronics and Beyond, 
please quote your Subscribers’ Membership number (telephone Customer Services on 01702 554002 if not sure) and 
the special‘order code number. All items‘are subject to availability. Prices include VAT. Catalopue prices refer to the 
1998 Maplin Electronics Catalogue. Overseas subscribers telephone +-44'1702 554000 Ext. 326 for:carriage ‘charges. 
A‘£3.95 'Camtage Charge wili apply to all'UK orders-under ‘£30.00 (Maplin Electronics Account Holding Customers exempt). 








the new Maplin catalogue... 
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* Includes over 400 Data Sheets 
* Prepare your order online 
e Order icodeiCQ01 
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eMARCH 98 - 
MORE PRODUCTS! MORE ‘FUN! 
There's over 22,000 \products from ‘modules ia laa ies, : 
and kits to electronic parts and components. i ‘seat nor vio ig 
Youlican order by'telephone 24 hours é day or A a 
visit.one of ‘our 48 ‘storés nationwide. At.Maplin 
we offer same day Gespatch ahd ‘free delivery 
On drders over.£30 {including VAT). 
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Ordeér your catalogue now on 
t The catalogue costs just plus p#p* and the CD Rom its 
‘available <at:just plus:p#p*. You 'can also purchase yout 
copy from your‘toca} Maplin ‘store, WH Smith and ‘ohn Menzies 
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‘© ‘Over 1,000 ‘new products 
* Includes over £50 worth of discount vouchers 
* Order code ‘CA17 


01702 55400° 


rite 5Op tor FEZ}, Ortiers @atskié the UM pleese send 88 99 or 21 Gs for Aira in Europe or surface mm mcaiie furons. Send £16.04 of 37 INC for Armed cxtskte Europe tr: 


tisatn Gectorses, PO Box 777, Rates, Fasex, Ercfand, SS6 SLU. Prices Inset: VAT ed are subtest to chang. Al Tas beet i aves. £-Of. WHEN ORDERING PLEASE QUOTE PRICHITY CODE 
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